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EFFECTS OF REACTION CONTROL SYSTEM JET FLOW FIELD 
INTERACTIONS ON THE AERODYNAMIC CHARACTERISTICS OF A 
0.01 0-SCALE SPACE SHUTTLE ORBITER MODEL IN THE 
LANGLEY RESEARCH CENTER 31 -INCH CFHT 
(0A85) 

By 

J. J. Dalleda and J. Marroquin 
Rockwell International Space Division 

ABSTRACT 

An experimental investigation was conducted in the NASA/LaRC 31" 

CFHT to obtain detailed effects on SSV hypersonic aerodynamic and stabi- 
lity and control characteristics of RCS jet flow field interactions with 
the local vehicle flow field. A O.OlO-scale model (Model 32-0) was used. 

Six-component force data and wing, elevon, and body flap surface 
pressure data were obtained through an angle-of-attack range of -10 to +3! 
degrees with 0® angle of sideslip. The test was conducted with yaw, pitcl 
and roll jet simulation at a free-stream Mach number of 10.3 and RCS plum« 
simulation of flight dynamic pressures of 5, 10 and 20 PSF. 
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NOMENCLATURE 

General 


SYMBOL 

Plot 

Symbol 

DEFIHITION 

a 


speed of sound; m/sec, ft/sec 

Cp 

CP 

pressure coefficient; - Paj)/q 

M 

MACH 

Mach number; v/a 

P 


pressure; N/m^, psf 

q 

vu’Q. 

dynamic pressure; l/2pV^, psf 

rn/l 

rn/l 

unit Reynolds number; per m, per ft 

V 


velocity; m/sec, ft/sec 

a 

ALPHA 

angle of attack, degrees 

JS 

BETA 

angle of sideslip, degrees 


PSI 

angle of yav, degrees 

4> 

PHI 

angle of roll, degrees 

P 


mass density; kg/m^, slugs/ft 3 



Reference & C-G- Definitions 

Ab . 


base area; ft^ 

b 

BREF 

wing span or reference span; m, ft 

c.g. 


center of gravity 

-^rEF 

c 

IREF 

reference length or wing mean 
aerodynamic chord; m, ft 

s 

SREF 

p 

wing area or reference area; m*^, ft 


MRP 

moment reference point 


XMRP 

moment reference point on X axis 


YMRP 

moment reference point on Y axis 

^ "eg 

ZMRP 

moment reference point on Z axis 

SUBSCRIPTS 

b 

1 

o 

t 

00 


base 

local 

static conditions 
total conditions 
free stream 
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NCMENCLATUKE (Continued) 


Plot 


S^IMBOL Symbol 

% 

CN 

Ca 

CA 

Cy 

cy 


CAB 

^Af 

CAF 

m 

CIM 


COT - 


CBL 


CL 


CD 

<^Db 

CDB 


CDF 

Cy 

cy 

Cm 

CM 

C 

CLK 

n 


H 

CSL 

i/d 

l/d 

L/Df 

l/df 


Body-Axis System 


DEFIMITION 

normal-force coefficient: normal force 

qS 

axial-force coefficient; axial force 

qS 

side-force coefficient; side force 

qs 

base-force coefficient; fease force 

-Ab(Pb - Pa5)/qS 

forebody axial force coefficient, Cj^ - 

pitching-moment coefficient; pitching moment 

qS/ pprp 

yawing-moment coefficient; yawing moment 

qSb 

rolling-moment coefficient; rolling moment 

qSb 

Stability-Axis System 
lift coefficient; 

qS 

drag coefficient; ^-6 
qS 

base -drag coefficient; d.rag 

qS 

forebody drag coefficient; - Cj^ 

side -force coefficient; force 

qS 

pitching -moment coefficient; moment 

yaving-moment coefficient; moment 

qSb 

rolling-moment coefficient; moment 

qSb 

lift-to-drag ratio; 

lift to forebody drag ratio; 
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NOMENCLATURE ( Continued. ) 
additions to standard list 


SYMBOL 

Plot 

Symbol 

DEFINITION 

a^m 


CMS pod base area, ft^ 

Pt 


freestream total pressure, psia 

Pc 

PC-RCS 

model RCS plenum chamber pressure, psia 

Px 


pressure at station X, psia 

Tt 


freestream total teng>erature , ®R 

R/ft 

RN/L 

freestream unit Reynolds number, per foot 

XcP/^B 

XCP/L 

longitudinal center of pressure location, 
fraction of body length 

«Sbf 

BDFLAP 

body-flap surface deflection angle, 
positive trailing edge down, degrees 

6e 

ELEVON 

elevon deflection angle, 

ELEVON = (LEFT ELEVON + RIGHT ELEVON )/2, degrees 

Srf 

RUDFLR 

rudder flare deflection angle, included angle 
between split rudder used to decrease speed, 
RUDFLR = (left RUDDER - RIGHT RUDDER), degrees 

€ 


model OMS nozzle expansion ratio 
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INTRODUCTION 


Investigations were conducted to determine interaction effects of 
reaction control system (RCS) flow on the aerodynamic characteristics of 
the Space Shuttle Configuration 3. designated model 32-0. Tests were 
conducted in the NASA/LaRC 31 -inch CFHT at a Mach number of 10.3. The 
0.010-scale model orbiter was used. 

RCS operation at four free flight conditions were simulated and are 
summarized below: 


Mach 

Q(PSF) 

*R|^ X 10 ^ 

Altitude (ft) 

29.5 

5 

0.16 

280,000 

29.4 

10 

0.32 

267,300 

28.0 

20 

0.63 

253,000 

7.0 

20 

1.23 

200,000 


♦Reynolds number based on orbiter length, = 107.5 feet. 

Differences in angle of attack and Mach number required that different 
simulation techniques be used for reentry and return-to-launch-site (RTLS) 
abort separation conditions. 

RCS rocket plumes were simulated by blowing air from non-metric 
nozzles. These nozzles were attached to the model support sting near the 

l 

fuselage base. In addition to obtaining data at the nominal position, 
data were taken with the RCS nozzles located 60 percent body flap chord 
and 100 percent body flap chord aft of the nominal position by using 
spacers between the RCS plenum and the OMS pods. Nozzle combinations 
which represented yaw, pitch and roll controls were tested with various 
eleven and body flap control surface settings. 
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Prior to the tests,a11 nozzles were calibrated at the Rockwell Inter- 
national Rocketdyne Division Rocket Nozzle Test Facility. Nozzle thrust 
was measured using a Revere No. 244267 10-lb. load cell. Plots of the 
thrust calibration versus chamber pressure are presented in figures 2h 
through 2t. 

Six-component force data were measured using 0.750-inch diameter 
LaRC Balance No. 2019A, supported by LaRC sting No. 15. The orbiter wing 
and body flap were instrumented with pressure taps. Pressure tap locations 
are shown in figure 2v and pressure measurements are in table VI. 
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CONFIGURATION INVESTIGATED 


Tested was a Rockwell 0.010-scale model (Model 32-0) of the VL70- 
000139 SSV Orbiter Configuration 3. A three-view sketch of the model is 
in figure 2a; RCS hardware and model installation in the tunnel are shown 
in figures 3a and 3b. 

The model is of aluminum construction (with steel RCS components) 
and consists of the following parts: fuselage, canopy, wing, vertical 

tail, OMS pods, RCS and body flap. Elevon brackets for 0°, +15° and -20°, 
body flap deflections of 0°, +13.75° and -14.25°, and a rudder flare de- 
flection of 55° were tested. 

RCS operation at four free flight conditions were simulated. Results 
of individual simulations are summarized in table V. Lip angles in table V 
were adjusted during the nozzle calibration to match model plume shape with 
theoretical plume shape. 


i 
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The following nomenclature were used to designate model components in the 
run schedule and for data reduction: 


01 = Cj E 23 F 5 Mg R 5 Vy W 207 

02 = B29 C7 E23 F5 Ms B39 R5 Vj W107 

03 = B19 C7 E23 F5 M9 N39 R^ V7 WiQ7 


Orhiter Components 


Component 


B19 


C 7 

E23 

^5 

«6 


Mg 


M 9 


R39 


Definition 


near vehicle configuration 3 (l39B) 
fuselage of the SSV orhiter configu- 
ration (VL70-000139B) 

basic vehicle configuration 3 ( 139 ) 
canopy (VL70-000139) 

eleven on near vehicle configuration 
3 (139B) wing (VL70-000139) 

basic vehicle configuration 3 (139) 
body flap (VL70-000139) 

modified OMS-RCS pod for the SSV 
configuration 3 (VL70-000139) 

modified OMS-RCS pod for SSV configu- 
ration 3A with RCS pods located 51.6 
inches (full-scale) aft of nominal 
position 

modified OMS-RCS pod for SSV configu- 
ration 3A with RCS pods located 85.6 
inches (full-scale) aft of nominal 
position 

simulated lower main engine nozzles 
(VL 7 O-OOOIUOA) 


«5 


basic vehicle configuration 3 (139) 
rudder for vertical tail (VL70-000139) 


14 



Definition 


Component 


^7 basic vehicle configuration 3 vertical 

tail (VL70-000139) 

^107 vehicle configuration 3A (l39B) 

wing (VL70-000139B) 


RCS Nozzles 


Component 

R42 


NU3 

N1»5 

NU6 


N1*7 

Nl»8 


Definition 


twin right side pitch down RCS nozzles 
sized to simulate the forward two 
prototype 3A configuration (VL70-OOOll*OA) 
aft RCS pitch engines at qa, = 5 psf and 
Moo = 29.0 with a wind tunnel Mach number 
of 10.3; nozzles canted 30° aft and 20° 
outboard 

twin left side pitch down RCS nozzles 
sized the same as Ni^2> nozzles canted 
12° aft and 20° outboard 

twin right side pitch up RCS nozzles 
sized the same as N|*2; nozzles uncsinted 

same as NJ^2 except for left side of 
model 

twin right side pitch down RCS nozzles 
sized the same as NU2 except aft RCS 
pitch engines at q«o = 20 psf and 

- 28. 0; wind tunnel Mach number is 
10.3; nozzles canted 12° aft and 20° 
outboard 

same as except for left side of model 

twin right side pitch up RCS nozzles 
sized the same as Nh2'» nozzles uncanted 
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Definition 


twin left side pitch down RCS nozzles 
sized to simulate the forward two 
prototype 3A configuration (VLTO-000140A) 
aft pitch engines at ~ 20 psf and 

= 7-0 with a wind tunnel Mach mmher 
of 10.3. Nozzles are canted 12° aft and 
20° outboard 

same as except for right side of 
model 

four left side yaw RCS nozzles sized to 
simulate the center four prototype 3A 
configuration (VLTO-OOOlUOA) RCS yaw 
engines at q„ = 20 psf and M;^^ = 7.0 
with a wind tunnel Mach number of 10.3; 
nozzles uncanted 

twin right hand pitch up RCS nozzles 
sized the same as Nj^^; nozzles uncanted 

same as N42 except nozzles are canted 
12° aft and 20° outboard 

twin left side yaw RCS nozzles sized to 
simulate the forward two prototype 3A 
configuration (VL70-000140A) ; aft RCS 
yaw engines at = 5 psf and M^, = 29.0 

with a wind tunnel Mach number of 10.3; 
nozzles uncanted 



TEST FACILITY DESCRIPTION 


The Mach 10 nozzle of the CFHT is designed to operate at stagnation 
pressures of 15 to 150 atmospheres at temperatures up to 1960°R. Air is 
preheated electrically by passing it through a multi -tube heater. The 
nozzle has a 31-inch square test section which incorporates a movable 
second minimum. Continuous operation is achieved by passing the air 
through a series of compressors. Additional information on this facility 
is given in NASA TM X-1130, "Characteristics of Major Active Wind Tunnels 
at the Langley Research Center," by William T. Schaefer, Jr. 
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DATA REDUCTION 


Wing, eleven and body flap surface pressures are in table VI. 

Total aerodynamic force and moment data were calculated by LaRC using 
standard data reduction methods and were corrected for static tares and 
balance deflections. 

Center of pressure location was computed in percent of body length 
by : 

^Cp/^B = (^cg - CmC/Cf()/£g 

where: 

X^g = location of reference moment point, 
inches aft of model nose 


*^8 = body length, inches 

c = wing mean aerodynamic chord, inches 

Reference dimensions and constants are as follows 


Symbol 

Definition 

Value 

‘’REF 

span, wing 

9,3668 in. 

Xcg 

reference C.G. (X) 

8.3870 in. 

Zcg 

reference C.G. (Z) 

4.000 in. 

C = ^REF 

MAC ' wing 

4.748 in. 


reference body length 

12.903 in. 

Sref 

area, wing (ref.) 

0.2690 ft2 
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TABLE I 


TEST J3T' CFHT 101 


DATE : 11-2-73 


TEST CONDITIONS 


MACH NUMBER 


REYNOLDS NUMBER 
(per foot) * 


DYNA MIC PRES SURE 
(psi) 


STAGNATION TEMPERATURE 
(degrees Fahrenheit) 



BALANCE UTILIZED: 


LRC 0,750 DIA. BALANCE #201 9A & B 
CAPACITY; ACCURACY: 


COEFFICIENT 

TOLERANCE: 


70 

lb. 


25 

lb. 



15 

lb. 


70 

in. 

lb. 

15 

In. 

lb. 

25 

in. 

lb. 


COMMENTS; 


* Based on or biter length of 107.5 ft. 
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DATA SET/RUN NUMBER COLLATION 



ta 



DVAR i n 


IDVAR NDV 


TEST RUN NU^fBERS 




TEST : O^nr /of 


TABLE Ilb. RCS On Force Data 


DATA SET/RUN NUMBER COLLATJON SUMMARY 


DATA SET 
IDENTIFIER 


CONFIGURATION 


I aa ratal 


PARAMETERS/VALUES 






"E 

R 

r" 

Jl ^JS^itiSSWS. 

r/" 




if I o 


olti 


o 


o 


■' lo I O 


o I o 


o I O 


DATE; i(-2-73 


MACH NUMBERS 


/0.3 


77c\ ih\i3 /' 


■niii — 


€> 


O 


o c 


-z> 


r^A-zc 


-Zo 


y 13 

19 

25 

31 

37 

43 

49 

55 

6t 

67 


COEFFICENTS 


a OR p 

SCHEDULES 


IDVAR m IDVAR 12) 


TEST RUN NUI^BERS 





















































iiTRODUCIBILITy OF THE 
^lOINAL PAGE B POOR 


CFHTiot 


DATA SET 
IDENTIFIER 


CONFIGURATION 


TABLE IIb.i (Continued) 


DATA SET/RUN NUMBER COLLATJON SUMMARY 


parameters/values 


I DEI pararacfiRsai 

fiilEllSEIlSiij 

■■■■■■wer 

. 

I IIH IHBliH KB Hi 

III! 


DATE; //-Z-73 


MACH NUMBERS 


/VW a/*// 


d^i Nik> A/s £7 


0 


o ^ 


O 


3n\ o o 




■Kili^KQRaHiaillll 


coefficents 


a OR ^ 
SCHEDULES 


67 . 7576 


Jj? 
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TABLE lie. Pressure Data 


DATA SET/RUN NUMBER COLLATJON SUMMARY |DATE : 



JET, PRe&suee X>t\TA hot Cacc/j-reo Ry 0^5, 


TEST RUN NUNfBERS 







































TABLE III. 

MODEL DIMENSIONAL DATA 


MODEL COMPONENT : 

GENERAL DESCRIPTION • Fuselage. Config uration per Rockvell 
L ines VL70-9QQ139B. , 

UOTFt THpn+.-{f»n1 gyrrApt. ■Pf»TA>tr.<^y 

MQDT^T. .qnAT.T:- n.r>in 

DRAWING NUMBER : VL70-0001^9B 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length - In. 

- LgQQ-^ 

-12-90^ 

Mox Width 

— 2 ^ 7.6 

- 2.676 

Max Depth 

244.5 

2.445 

Fineness Ratio 

4.8217S 

.. ■■ 

Area 

Max. Cross-Sectional 

3S6.67 

O.OT867 

PI an form 

Wetted 

Base 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT : CANOPY - 

GENERAL DESCRIPTION : Configuration r»er Lines VL7Q -Q0Q1^Q. 


MOT>RT. finAT. E; Q.QIQ 

DRAWING NUMBER : VL70-OOQ139. 


DIMENSIONS : FULL SCALE MODEL SCALE 

Length (x^= 433 to Xq= 6T0) In. -^37»0 .^♦370 

Max Width _______ 

Max Depth 

Fineness Ratio — — 

Area — — ' 

Mox. Cross-Sectionol ' 

Planform — 

Wetted 

Bose 
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table III. model dimensional data (Continued) 

MODEL COMPONENT; rt.icvow - 

GENERAL DESCRIPTION: 

~ VT . 70-0nai riatn ^ 

MODEL SnflT.ff. 


DRAWING NUMBER: 


VT.7n^rwf| 


DIMENSIONS: 


full-scale 


Area - pt^ 

Span (equivalent) - in. 

Inb'd equivalent chord 

Outb’d equivalent chord 

Ratio movable surface chord/ 
total surface chord 

At Inb‘d equiv. chord 


114.7ft 

Q.gQft 


At Outb'd equiv, chord 
Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Htngeline 

Area Moment (Normal to hinge 
(Product of Area ffoment) 




— Q.OO„ 

- 10.24 
O.Q 

line)-pt^ 1 548.07 


MODEL SCALE 

0.020 Ejt; 



_ 1.148 

— 

- 

- 

--lQ.g4 

_Q.Om qJiA 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 

MODEL COMPONENT Boryy itt.ap - 

GENERAL DESCRIPTION • p«.-n T.ir>p« vT.^n-nom'^Q 


MODEL SCALE; O.QIQ 

DRAWING NUMBER ; ^70-000139 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length 

71^ 

. o-fiLyn 

Max Width 

267.6 

2.676 

Max Depth 



Fineness Ratio 



Area 



Mox. Cross-Sectional 


- 

Planform 

ILP.S 

0.0114.2*5 

Wetted 



Base 

^8.0958 

0.00380958 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 

MODEL COMPONENT ; QMS POD - Mg 

GENERAL DESCRIPTION : Gonfififuratitin ^ 

Aft. PniS ftf QMS pnH rtfW* rnv Pf!S -t na-ha ll atinn . 

S ee Convalr Model Praying Ho. WT->73“108l50 . 

MODEL SCALE: O.OIjO 

DRAWING NUMBER : _ 39 


DIMENSIONS : 

Length - In* (OMS Pwd Sta X 
Xo = 1233.0) 

Max Width- in. (@ X^ *= IL50.0) 
Mox Depth - In. (@ X^::: 1L93.O) 

Fineness Rotio 


FULL SCALE 

327.00 

— inft.n 

113.0 


Areo 


MODEL SCALE 

3.27 

-l.oQo 

1.13 


Max. Cross-Sectional ’ 

Planform — 

Wetted — — 

Base ' 

Station of aft end of RCS nozzle block 1560 13. 60 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT : QMS POD - Mft 

GENERAL DESCRIPTION : — Configuration Same as M5 but vlth 51.7 

inch (full-scale) extension added betveen end of pod and RCS block. 

See Model Draving SS-AOII60. 

MnnCT. Q.mc 

DRAWING NUMBER : VL70-000I40A, VL70-000145 


DIMENSIONS ; 


FULL SCALE MODEL SCALE 


Length (OMS Fwd Sta = 1233-0) ^78.70 ^.767 

In. 

Max Width (@ = 1 L 50 .O) - In. tnft.n i.ofio 

Max Depth (@ x^ = 1493.0) - In. II^.Q l.l3 

Fineness Ratio — — 

Area — — 

Mox. Cross-Sectional — ’ 

PI an form 


Bose ' 

Station of aft end of RCS nozzle block I6II . 7 16 . 117 
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I 

TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: OMS Pod - 



OE NEPAL OESCRI PTl ^^N: Cojrtfi^urB'fci.on 3 A. S&qig as Mg but with 85.6 inch 

(full-scale) extension added between end of pod apd RCS block. See 

Model Drawing SS-A01l6n. 


= O.OIQ 


DRAWING NUMBER 


VL7O-OOOI39 


DIMENSION : 

Length (OMS Pwd eta = 1233.0) 
Mok Width (@ = lifJO.O) - IN. 

Max Depth (@ X^ = 1493 . 0 ) - IN. 
Fineness Rotio 
Areo - FT^ 


FULL SCALE MODEL SCALE 



Max Cross-Sectional 

Plonform 

Wetted 

Bose 

Station of Aft End of RCS Nozzle Block ' l6k5,6 
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>K)DKL SCALE = Q-Q^Q 


DRAWIfG NO. 
DIKEKSIONS 

Mftch No. 


VL70-0OQ14OA (See figures 2d. 2e. 2fJ 


Length ~ in. 


Gimbal Point to Pbd.t Plane 
ThiMat to Exit Plane 


Diameter ~ in. 


FULL SCALE 


MODEL SCAIE 


Throat 


Inlet 
Area ~ft^. 


43.00 


46.193 


0.00482 


Throat 

Giaibal Point (station) '..in. 

Upper Nozzle 
X 
Y 
Z 

lower Nozzles 
X 
I 
Z 

Null Position ~ deg. 

Upper Nozzle 
Pitch 
Yaw 

Lower Nozzles 
Pitch 
Taw 


NOT USED 


HOT USED 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: n.mnnn - n. 


OENERAL DESCRIPTION: _BA. 3 and SA 


p6r Rockvell Llne.<R 







DRAWING NUMBER; 


J^ZO-000139 


DIMENSIONS: 

Area 

Span (equivalent) 

Inb'd equivalent chord 

Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Angles, degrees 

leading Edge 

Trailing Edge 

Hingeline 

Area Moment (Normal to hinge line) 


full-scale 

-3m n 


0.400 

£J K)Q . 


-34.63 

3^ Of: 
326.13 


MODEL SCALE 

— 

2.010 

- Q-916 
0.508 


Q.too 




J 6 .8 5 

_Q^nnni;oii; 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT ; VERTICAL - 

GENERAL DESCRIPTION: Centerline vertical tall, double vedge airfoil vlth 

rounded leading edge. 

. , . NOTE; Same as Vc;, but vlth manipulator housing removed. , 


. .. voniTT. gPflT i;;. mrt 

DRAWING NUMBER; 
DIMENSIONS; 


'■ 


TOTAL DATA 

Area (Theo) Ft^ 

PI an form 
Span (Theo) In 
Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0*25 Element Line 
Chords: 

Root (Theo) WP 
Tip (Theo) WP 
MAC 

Fus. Sta, of .25 MAC 
W. P. of .25 MAC 
B. L. of .25 MAC 
Airfoil Section 

Leading Wedge Angle Deg 
Trailing Wedge Angle Deg 
Leading Edge Radius 
Void Area 
Blanketed Area 


FULL-SCALE MODEL SCALE 


— L:iX5. 
o-'^7 

Q.4o4 


0^^ 



^5.000 

■26.24Q 26.24Q 

.-41. IP. ■ 

g-Ao 

— i.ggfi 

-43? 


10.000 
i4.92Q 
2.0 
A3 .17 
0.00 


10.000 

i4.920 

2.0 


O.OOIT 


0.00 
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TABLE HI. MODEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT; WING-Wj^q.^. 

GENERAL DESCRIPTION ; Configuration 3A per Rockwell Lines Drawing VL70-OOQI39B 
tIOTTg; Sftjne a-s except cuff, airfoil, aad Incidence aogle. 


MODEL SCALE; 0.010 . 

test no. DWG. NO. VLTQ-OOOlTqB 

DIMENSIONS; FULL-SCALE MODEL SCALE 


TOTAL DATA , 

Area (Yheo . ) Ft* 

Planfom 
Span (Theo In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral /^gle, degrees 
Incidence Angle, degrees 
Aerodynamic -Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Theo) B. P.0.0. 

Tip, (Theo) B.P. 

MAC 

Fus. Sta. of .25 MAC 
. W.P. of .25 MAC 
B.L. of .25 MAC 

EXPOSED DATA , 

Area LTheo) - Fo 

Span, (Theo) In. BP108 

Aspect Ratio 

Taper Ratio 

Chords 

Root BP108 
Tip 1.00 b 

7 

MAC 

Fus. Sta. of .25 MAC 
W.P, of .25 MAC 
B.L. Of .25 MAC 

Airfoil Section (Rockwell Nod NASA) 
XXXX^ 

Root b * 

t 

Tip b - 

I 

Data for (1) of (2) Sides 
Leading Edge Cuff « 

Planform Area Ft^ 

Leading Edge Intersects Fus N. L* 9 Sta 
Leading Edge Intersects Wing 9 Sta 

ivxvf'iiOuUCkilLlTY OF THE 

‘OEIGINAL'PAGE IS POOB 


2690,00 
2.26$- 

l-LW- 

n POCL. 

+ ^-QQQ- 

-■ iP-gj, 

689-.aA_ 


A7L.81 



720.6a— 

g-Q'^a- 

SL2!t51. 

^37-8L- 

393-Q3— 

U65.U- 

II ■ ‘ 


0.10 




0.2600 

■J .3 77 

^ g<v> — 

-3-500 

Q,.,‘iOO 

+ -3.000 

--iSLgk 







4.748 
11.^69 
g-992 

Q.1712 — 

I, .2068 

-£*058 

0.8491 — 

5.6240 
^,378? — 


3-93P3 

I1«8Sl31 



0.10 


o.,ig 


— - 

infi^.4 


Q.oua 

10.^4,. 



TABLE III. MODEL DIMENSIOHAL DATA (Continued) 
MODEL COMPOHEHT: NOZZLES - Nijg 

GENERAL DESCRIFTXON: RCS nozzle providing right hand pitch dovn 

control to simulate re-entry. 


MODEL SCALE: 0.010 

DRAWING NO.: SS-A01l60-13 

DIMENSIONS; 

Flight dynamic pressure simulation - PSP 
Cant angle - deg. 

Aft 

Outboard 
Diameter - In. 

Exit 
Throat 
Area - In.^ 

Exit 

Throat 

Area ratio 
No. of Nozzles 


MODEL SCALE 

_J0 

20 


0.129 

0.Qi»65 

0.013069 

0.001696 

7-697 

2 
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TABLE III. MODEL DIMEHSIONAL DATA (Continued) 

MODEL COMPONENT; NOZZLES - N 43 

GjfiUERAL DESCRIPTION : RCS nozzle providing left hand pitch dovn control 

to simulate re-entry. 


MODEL SCALE: 0.010 

DRAWING NO.: SS-A01l60-15 

DIMENSIONS: MODEL SCAT.E 

Plight dynamic pressure simulation - PSP 5 

Cant angle - deg. 

Aft 12 

Outboard 20 

Diameter - In. 

Exit Q.L29 

Throat Q.0k65 

o 

Area - In. 

0.013069 

■Kiroa-t 0.001698 

Area ratio 7.697 

No. of Nozzles 2 
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TABLE III. MODEL DIMENSIOHAL DATA (Continued) 

MODEL COMPONENT; NOZZLE - N 44 

GENERAL DESCRIPTION; RCS nozzle providing right hand pitch up control to 
simulate re-entry. . 


MODEL SCALE: 0.010 

DRAWING NO. ; SS-AOII 6 O -9 

DIMENSIONS: MODEL SCALE 

Flight dynamic press\u*e simulation - PSF 5 

Cant angle - deg. 

Aft 0 

Outboard q 

Diameter - In. 

Exit 0.129 

Throat o.q465 

2 

Area - In. 

Exit 0.013069 

Throat O.OOI 698 

Area ratio 7.697 

No. of Nozzles 2 
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TABLE III. MODEL DIMEKSIOHAL DATA (Continued) 

MODEL COMPOHEMT: NOZZLES - N 43 

GENEBAL DESCRIPTION: RCS nozzle providing left hand pitch dovn control to 

simulate re-entry. 


MODEL SCALE: 0.010 

DRAWING NO.: SS-A0116Q-14 

DIMENSIONS: MODEL SCALE 

Flight dynamic pressure simulation - PSP 5 

Cant angle - deg. 

Aft 30 

Outboard 20 

Diameter - In. 

Exit Q.129 

Throat 0 .046? 

Area - In.^ 

Exit 0 .013069 

Throat O.OOI 696 

Area ratio 7.697 

No. of Nozzles 2 
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TABLE III. MODEL DIMENSIOHAL DATA (Continued) 


MODEL COMPONEHT: NOZZLE - N46 

GENERAL DESCRIPTION; RCS Nozzle providing right hand pitch dovn control to 
simulate re-entry. ^ 


MODEL SCALE: 0.010 

DRAWING NO.: SS-AOII 6 O-I 8 

DIMENSIONS; MODEL SCALE 

Flight dynamic pressure simulation - PSP 20 

Cant angle - deg. 

Aft 12 

Outboard 20 

Diameter - In. 

Exit 0.117 

Throat 0.0465 

Area - In.^ 

Exit 0.010751 

Throat O.OOI696 

Area ratio 6.332 

No. of Nozzles 2 


41 


TABLE III. 


MODEL DIME3TSIONAL DATA (Continued) 


MODEL COMPOMENT: NOZZLE - Ni,.^ 


GENERAL DESCRIPTION : RCS nozzle providing left hand pitch dovn control 

to simulate re-entry. 


MODEL SCALE: 0.010 

DRAWING NO.: 5S-A01l60-17 

DIMENSIONS: MODEL SCALE 

Plight dynamic pressure simulation - PSF 20 

Cant angle > deg. 

Aft 12 

Outboard 20 

Diameter - In. 

Exit 0.117 

Throat Q .0465 

Area - In.^ 

Exit 0.010751 

Throat 0.001698 

Area ratio 6.332 

No. of Nozzles 2 
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TABLE III. l«)nEL DIMENSIONAL DATA (Continued) 


MODEL COMPONENT: NOZZLE - NV8 

GENERAL DESCRIPTION ; RCS nozzle providing right hand pitch up control 
to simulate re-entry. 


MODEL SCALE: 0.010 

DRAV/IHG HO.; SS-AOII 6 O-IO 

DIMENSIONS; . MODEL SCALE 

Flight dynamic pressure simulation - PSF 20 

Cant angle - Deg. 

Aft 0 

Outboard q 

Diameter - In. 

Exit 0.117 

Throat Q.0h65 

o 

Area - In. 

Exit 0.010751 

Throat 0 .OOI 696 

Area ratio 6 . 332 

No. of Nozzles 2 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 

MODEL COMPONENT; NOZZLE - N 49 

GENERAL DESCRIPTION : RCS Nozzle providing left hand pitch dovn control 

to simulate return to launch site (RTLS) 


MODEL SCALE; 0.010 

DRAWING NO.; SS-AOII 6 O-I 9 

DIMENSIONS; MODEL SCATr^g 

Flight dynamic pressure simulation - PSP 20 

Cant Angle - deg. 

Aft 12 

Outboard 20 

Di£imeter - In. 

Exit 0.141 

Throat 0 . 067 O 

Area - In.^ 

0.015614 

Throat O.OO 3525 

Area ratio 4,430 

No, of Nozzles 0 


44 


TABLE III. MOBEL DIMENSIONAL DATA (Continued) 

MODEL COMPONENT: NOZZLE - H3Q 

GENERAL DESCRIPTION: RCS nozzle providing right hand pitch dovn control 

to simulate return to launch site (RTLS). 


MODEL SCALE: 0.010 

DRAWING NO.; S3-AQ116Q-2Q 

DIMENSIONS: MODEL SCALE 

Flight dynamic pressing simulation - PSF 20 

Cant angle - deg. 

Aft 12 

Outboard 20 

Diameter - In. 

Exit 0.l4l 

Throat 0.0670 

Area - In.^ 

Exit 0. 015614 

Throat 0.003525 

Area ratio 4.430 

No. of Nozzles 2 


45 



TABLE III. MODEL DIMENSIONAL DATA (Continued) 
MODEL COMPONENT; NOZZLE - N 51 

GENERAL DESCRIPTION ; RCS Nozzle provldiim left hand yaw control to 
simulate return to launch site (RTLS). 


MODEL SCALE: 0,010 

DRAWING NO.: SS-AOII 6 Q-II 

DIMENSIONS: MODEL SCALE 

Flight dynamic pressure simulation - PSF 20 

Cant angle - Deg. 

Aft 0 

Outboard 0 

Diameter - In. 

Exit O.lig 

Throat 0.0670 

Area - In.^ 

0.015614 

Throat 0.003525 

Area ratio 4.430 

No. of nozzles h 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 

MODEL COMPONENT: NOZZLE - N 32 

GENERAL DESCRIPTION ; RCS nozzle providing right hand pitch up control 
to simulate return to launch site (RTLS). ■ 


MODEL SCALE: 0.010 

DRAWING NO.: S3-A0Il60-12 

DIMENSIONS: MODEL SCALE 

Flight dynamic pressure simulation - PSF 20 

Cant angle - deg. 

Aft 0 

Outboard p 

Diameter - In. 

Exit O.lLl 

Throat O.O67O 

p 

Area - In. 

Exit O.OI 56 U 

Throat 0.003525 

Area ratio 4.^»-30 

No. of Nozzles 2 
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TABLE III. MODEL DIMENSIONAL DATA (Continued) 

MODEL COMPONENT: NOZZLES - N^q 

GENERAL DESCRIPTION ; RCS nozzle providing right liand. pitch dovn control 
to simulate re-eatry. 


MODEL SCALE: 0.010 

DRAWING NO.: SS-AQII 6 O-I 6 

DIMENSIONS: 

Flight dynamic pressure simulation - PSF 
Cant angle - deg. 

Aft 

Outboard 
Diameter - In. 

Exit 
Throat 
Area - In.^ 

Exit 
Throat 
Area ratio 

I 

No. of Nozzles 


MODEL SCALE 

I 

120 

20 ° 


0.0465 

0.013069 

0.001698 

I162I 

2 
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TABLE III. MODEL DIMENSIONAL DATA (Concluded) 
MODEL COMPONENT: NOZZLES - N^i 

general DESCRIPTION: RCS aozzle providing left hand yav control to 

simulate re-entry. 


MODEL SCALE: 0.010 

DRAWING NO,: SS-AQII6O-6 

DIMENSIONS; 

Plight dymamic press\u*e simulation - PSP 

Cant angle - deg. 

Aft 

Outboard 
Diameter - In. 

Exit 
Throat 
Area - In.^ 

Exit 
Throat 
Area Ratio 
No. of Nozzles 


MODEL SCALE 
^ 

0 


0 


0.129 

0.0U65 

0.013069 

0.001698 

7-697 

2 
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TABLE IV. HOZZLB (SBCMEIRr 


im 




1SRQAT 

mmmtma 

EXIT 1 

bkb^w 

~1 





m. 

AREA 


AREA 

AREA 


VO. 

JK>. 


(w.) 

(IV. 


wm 

(rf) 

RATIO 

VOTES 

V60 

-16 

2 

.0J^65 

.001698 

.129 

,013069 


R/H pitch DOW. SIM. RE-EHTRI 5 PSF 











i 

■ 

m 

CARTED 12® APT h 20° OUTBOARD 

v6l 

- 8 

2 










■ 

L/H TAW HOZZLE. SIM. RE-EHTRY q^- 5 PSP 


-13 

2 



1 






■ 

1 

R/H PITCH DOW. SDC. RE-EHTRT 5 PSP 

CARTED 50° AFT A 20° OUTBOARD 

h43 

-15 

2 









1 

1 

L/H PITCH DOW. SIM. RE-EHTRY 5 PSP 

CARTED 12° AFT & 20° OUTBOARD 



2 









■ 

■ 

R/H PITCH UP. SIM. RE-EHTRY q^« 5 PSP 

n 

3 HU5 


2 

T 

T 

1 


1 

f 

>■ 

■ 

L/H PITCH DOW. SIM. RE-EHTRY q - 5 PSP 











!■ 

■ 

CARTED 30 ° APT 4 20° OUTBOARD 

V46 

-18 

2 

1 .0465 

.001698 

.117 

.010751 

6.332 

R/H PITCH DOW. SIM. RE-EHTRY q^- 80 PSP 




i 







i 


1 

CARTED 12° AFT A 20° OUTBOARD 


-17 

2 










r 

L/H PITCH DOW. SIM. RE-EVTRY q^= 20 PSF 
CARTED 12° AFT A 20° OUTBOARD 

V48 

-10 

2 



T 



T 



R/R PITCH UP. SIM. RE-EHTRY 20 PSF 

Mk9 

-19 

2 

.0670 

•003525 

.141 

.015614 

4.430 

L/H PITCH DOW. SIM. RTLS q « 20 PSF 




1 

i 




i 

CANTED J.20 AFT A 20° OUTBOARD 


-20 

2 



j 

4 

i 


i 


i 

i 

R/H PITCH DOW. SAME AS N49 

V32 

■51 

-12 

-11 

2 

4 



1 

f 


f 


f 

\ 

f 

R/H PITCH UP. SIM, RTLS q. 20 PSP 
L/H YAW NOZZLE. SIM. RTLS q - 20 PSF 


NOTE; See figure 2g for nozzle configurations and 
figures 2h through 2t for nozzle calibration 
results. 






























TABLE V. RCS SIMULATION TABLES 


a* *100 * 5 Entry Trajectory Point Simulation 




j A. Free Stream Conditions 

Free Flight 

Wind Tunnel 

Dynamic pressure 

q«. 

5 PSF 

100 PSF 

Mach number 

K, 

29.5 

10.3 

*Reynolds number 


0.16 X 10® 

0.8 X 106 

Altitude 

h 

280,000 ft 

— 

B. RCS Jet Characteristics 

Prototype 

Model 

Chamber pressure 

Pc 

150 psia 

732,7 psia 

Chamber temp. 

Tc 

5450'’R 

520 ®R 

Average specific heat y 

1.232 

1.4 

Expansion ratio 

G 

20 

8.169 

Nozzle lip angle 

9p 


C 

0 

o 

Exit Area 

Ae 

2 

72.382 in 

0.013 in 

Exit Mach no. 

Mj 

3.93 

3.7 

Exit pressure 

Pj 

0,643 psia 

7.256 psia 

Mass flow rate 


3.287 Ibm/sec 

0.0272 Ibm/sec 

Momentum 

>"jUj 

903.46 lbs. 

1.8 lbs. 

Thrust 

TH 

950 lbs. 

1.9 lbs. 

C. Jet to Free Stream 


Full Scale 


Parameters (Spgf = 

1 ft^) 

Free Flight 

Simulation 

Thrust ratio 

TH 

190 

190 (Matched) 

QopSref 

Mass flow ratio 

270 

193.5 

qo.V«oSref 


Momentum ratio 


180 

180 (Matched) 

Pressure ratio 

p« 

11480 

750 

Plume shape 


Boundary & 
impact station 

(Matched) 


* Reynolds number based on orbiter length Lq^^, = 107,5 ft. 
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TABLE V, (Continued) 

^00 “ Entry Trajectory Point Simulation 


1 

A. 

Free Stream Conditions 

Free Flight 

Wind Tunnel 

i 

Dynamic pressure 

q« 

10 PSF 

150 PSF i 

\ 

Mach number 


29.4 

10.3 i 

1 

*Reynolds no. 

Re^o 

0.32 x 10 ® 

1 x lOB ! 

i 

i 

Altitude 

h 

267,300 ft. 

~ - 1 

i B. 

RCS Jet Characteristics 

Prototype 

1 

Model ' 

1 

Chamber pressure 

Pc 

150 psia. 

555 psia. 

j 

Chamber Temp. 

Tc 

5450°R 

520 ®R 

1 

\ 

1 

Average specific heat y 

1.232 

1-4 I 

1 

Expansion ratio 

e 

20 

6.79 ' 

r 

1 

Nozzle lip angle 


90 

^^ 2 " 1 

j 

Exit area 

Ae 

72.382 

0.0108 in . 2 1 

1 

Exit Mach no. 

Mj 

3.93 

3.5 

? 

i 

Exit pressure 

Pj 

0.643 psia 

7.276 psia 

1 

! 

Mass flow rate 

mj 

3.287 Ibm/sec. 

0.0206 Ibm/sec. 

i 

Momentum 


903.46 IbF 

1.348 IbF 

I 

( 

Thrust 

TH 

950 IbF 

1.426 IbF 

! 

c. 

Jet to Free Stream 


Full Scale 



Parameters (S^gf = 

1 ft^) 

Free Flight 

Simulation 


Thrust ratio 

TH 

95 

95 (Matched) 


q<»^ref 


Mass flow ratio 

."’j 

134.5 

97.7 


P”'^“Sr*ef 


Momentum ratio 

■''jXj 

90 

90 (Matched) 


q«^ref 


Pressure ratio 

,Pj 

Pc, 

5675 

519.7 


Plume shape 





* Reynolds number based on orbiter length = 107.5 ft. 
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TABLE V. (Continued) 

c. q„ = 20 PSF Entry Trajectory Point Simulation 


1 A. Free Stream Conditions 

Free Flight 

Wind Tunnel 

Dynamic pressure 

Qoo 

20 PSF 

150 PSF 

Mach number 


28 

10.3 

♦Reynolds number 


0.63 X 10® 

1 X 10® 

Altitude 

h 

253,000 ft 

— 

B. RCS Jet Characteristics 

Prototype 

Model 

Chamber pressure 


150 psia 

277.4 psia 

Chamber temp. 

Tc 

5450 °R 

520 “R 

Average specific heat y 

1.232 

1.4 

Expansion ratio 

e 

20 

6.79 

Nozzle lip angle 

0p 

9° 

42<’ 

Exit area 


72.382 in^ 

0.0108 in^ 

Exit Mach no. 


3.93 

3.5 

Exit pressure 

Pj 

0.643 psia 

3.636 psia 

Hass flow rate 


3.287 Ibm/sec. 

0.0103 Ibm/sec. 

Momentum 

^j^j 

903.46 lbs. 

0.673 lbs. 

Thrust 

TH 

950 lbs. 

0.712 lbs. 

C. Jet to Free Stream 

0 

Full Scale 


Parameters (S^gf * 

1 fr) 

Free Flight 

Simulation 

Thrust ratio 

TH 

47.5 

47.5 (Matched) 


Mass flow ratio 

'"j 

64.96 

48.8 

QooVcoSiref 

Momentum ratio 


45 

45 (Matched) 



^co^ref 


Pressure ratio 

Pj 
, P« 

2550 

260 

Plume shape 


Boundary & 
impact station 

(Matched) 


* Reynolds number based on orbiter length Lo^b. = 107.5 ft. 
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TABLE V. (Concluded) 

d. q„ = 20 PSF RTLS Abort Separation Point Simulation 


A. 

Free Stream Conditions 

Free Flight 

Wind Tunnel 


Dynamic pressure 

q» 

20 PSF 

150 PSF 


Mach number 

VL 

7 

10.3 


*Reyno1ds no. 

Re® 

1.23 X 10® 

1 X 10® 


Altitude 

h 

200.000 ft 



B . 

RCS Jet Characteristics 

Prototype 

Model 


Chamber pressure 

Pc 

150 psia 

140 psia 


Chamber temp. 

Tc 

5450 “R 

520 °R 


Average specific heat y 

1.232 

1.4 


Expansion ratio 

e 

20 

4.792 


Nozzle lip angle 

6p 

9° 

O 

O 


Exit area 

Ae 

72.382 in^ 

0.01567 in^ 


Exit Mach no. 

Mj 

3.93 

3.13 


Exit pressure 

Pj 

0.643 psia 

3.136 psia 


Mass flow rate 


3.287 Ibm/sec. 

0.01067 Ibm/sec. 


Momentum 

AjUj 

903.46 IbF 

0.675 lbs. 


Thrust 

TH 

950 IbF 

0.7239 lbs. 

C. 

Jet to Free Stream 
Parameters (S^gf = 

1 ft^) 

Full Scale 
Free Flight 

Simulation 


Thrust ratio 

TH 

47.5 

47.5 (Matched) ! 

j 

1 

q«,Sref 

i . 

j 

Mass flow ratio 

•"j 

26.4 

50.6 



Po.Vc»Sref 


i 

Momentum ratio 


45.7 

45 (Matched) 

i 


q«.Sref 


j 

j 

Pressure ratio 

iL 

Pa, 

224 

224 (Matched) 

1 

i 

Plume shape 



(Roughly matched) 


*Reynolds number based on orbiter length Lgrb. * 107.5 ft. 
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TABLE VI. 0A85 Pressure Measurements 








































Not«»t 

1 . Positive direcHons of force coefficients, 
moment coefficients, and angles are 
indicated by arrows 

2, For clarity, origins bf wind and stability 
axes hove been displaced from the center 
of gravity 
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a. Configuration Diagram 


Figure 2. Model Sketches 
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M,S. 16.117 
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«9 


li.725 


b. RCS Plenum Nozzle Block and Spacer Installation 
Figure 2. Continued 


BL 0.0 



Figure 2. Continued 




d. Orbiter Main Engine Installation--Top View 
Figure 2. Continued 



e. 


Orbiter Main Engine Installation— Side View 
Figure 2. Continued 













g. Nozzle Configurations 

Figure 2. Continued 
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BALAKCE MO. 3019 

(t) BALAHCe (LC) IQD 

0 COOLUG SHIELD DRAVHG K>. LC- 9 I 9176 

0 OOOLIHG TUBE RUG DRAVZHG HO. XA-9I9199 

BALAHCE 2016, 2019* 2020, 4 2021 
0U7LHE 4 ASSBOUT 


■ - 70 U 

A a 15 LB 

■ a 70 2 H LB. 
/ - 15 n LB. 
n - 2 $ n LB. 
7 - 25 LB. 


u. LRC 0.750-inch Balance No. 2019 
Figure 2. Continued 
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V. Wing/Body Flap Pressure Tap Locations 
Figure 2. Continued 
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w. Stings No. 15 and 16 (CFHT)— Side View 
Figure 2. Continued 
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a. General Installation 
Figure 3. Model Photographs 
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o 



b. OMS Nozzle Assembly Installation 
Figure 3. Concluded 


DATA FIGURES 
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YAWING MOMENT COEFFICIENT. CYN CBODY AXISD 



50 


data set SYhOOL CONFIGURATION CESCRIPTION 
(A0104F) Q OA-85 CFHTtOI MQOEL 32-0 01 N6l 
(AQUONl □ OA-85 CFhTIOI MOOEL 32-0 01N61 


PC*RCS 

EL£V(»I 

BOFLAP 

W.T.Q 

REFEREhCE IM^ORMATION 

•000 

15.000 

13,750 

100.000 

SREF 

2GS0.0000 

SQ.FT. 

eso^ooD 

15.000 

13.750 

100.000 

LREF 

474.8100 

IN. 





9REF 

938.8800 

IN. 





XI-WP 

1076.7000 

IN. XO 





VMHP 

.0000 

IN. ro 





2MRP 

400.0000 

IN. ZO 





SCALE 





FIG 4 ENTRY TRAJECTORY Q = 5 PSF SIMULATION (YAW) 01N61 

CA)MACH = 10.30 


ELEVON = 15 

PAGE 1 



ANGLE OF ATTACK* ALPHA, DEGREES 

FI6 5 ENTRY TRAJECTORY 0 : 5 PSF SIMULATION [PITCH-DOWN) 01N43NG0 ELEVON 

CA]MACH = 10.30 


ROLLING MOMENT COEFFICIENT, CBL CBODY AXISD 


DATA SET SYMBOL 
t A0104F3 
t AQ112N^ 


a 


configuration oeschiption 
OA- 85 CFHTIOI MOOEL 32-0 01 N6t 
0A-8S CFHTIOI MODEL 32-0 01N43N44 


PC-RCS ELEVCN aOFLAP W.T.O REFEHEfsCE jAfORMATION 
PCS OFF .000 15.000 13.750 100.000 SREF 2690.0000 SQ.FT. 

ROLL 764.000 15.000 13.750 100.000 LREF 474.9100 IN. 

BREF 336.6800 IN. 

XMRP 1076.7000 IN. XO 



FIG 6 ENTRY TRAJECTORY Q = 5 PSF SIMULATION CROLL) 

CA3MACH = 10.30 


01N43N44 ELEVON = 15 

PAGE 3 



ROLLING MOMENT COEFFICIENT. CBL CBODY AX IS 3 


DATA SET SYMBOL 

COTf ISURATION DESCRIPTION 

PC-RCS 

ELEVON 

BOFLAP 

V.T*0 

REFERENCE IMFORMATION 

(AQI05FI n 

IA01I3N) □ 

OA-85 CFHTIOI 
OA-aS CFHTIOI 

MODEL 32-0 01 N43 N44 RCS OFF 

MODEL 32-0 0IN43N44 ROLL 

•000 

767.000 

.000 

.000 

•000 

•000 

100.000 

100.000 

SREF 

LREF 

2690.0000 

474.8100 

SQ.FT, 

IN. 








0REF 

936.6800 

IN. 








XMRP 

1076.7000 

IN. 3<Q 








YMRP 

.0000 

IN. YO 








ZMRP 

400.0000 

IN. ZO 








scale 

.0100 




FIG 7 ENTRY TRAJECTORY 0 = 5 PSF SIMULATION tROLL) 

CAJMACH = 10.30 


01N43N44 ELEVON = 0 

PAGE 4 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SVfBOU CONFIGURATION DESCRIPTION 

£A0I05F) Q OA-85 CFMTIOI MODEL 32-0 01 N43 N44 RCS OFF 

(A0lt4N) □ OA-85 CFhT 101 MODEL 32-0 0IN44 PITCH UP 


PC-RCS 

.000 

775.000 


ELEVON 

BOFLAP 

V.T,0 

REFERENCE lAFORMATION 

.000 

.000 

100.000 

SREF 

26^.0000 

SQ.FT. 

.000 

.000 

100.000 

LREF . 

474.8100 

IN. 




BREF 

936.6600 

IN. 




XMRP 

1076.7000 

IN. XO 




YMRP 

.0000 

IN. YO 




2MRP 

400.0000 

IN. ZO 




SCALE 

.0100 




FIG 8 ENTRY TRAJECTORY 0 = 5 PSF SIMULATION CPITCH-UP) 01N44 ELEVON = 0 

CA}MACH = 10.30 PAGE 5 



DATA S£7 SYMBOL CONFIGURATION DESCRIPTION 
(AOI05F3 Q OA-85 CFhTIOI MODEL 32-0 01 N43 N44 PCS OFF 

CAQ115N) □ GA-85 CFHTIQI MODEL 32-0 01N43N60 PITCH DOWN 


PC-RCS 

.000 

77KOOO 


ELEV&4 

.000 

.000 


0OFLAP V.T.Q 

.000 100.000 
.000 100.000 


REFERENCE INFORMATION 


ANGLE OF ATTACK, ALPHA. DEGREES 

FIG 9 ENTRY TRAJECTORY Q = 5 PSF SIMULATION CPITCH-DOWN) 01N43N60 ELEVON 

CA3MACH = 10.30 page 


PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYheOL 
tAOIOSF) Q 
(AOnSN) □ 


COtf-IGURATION QCSCRIPTION 
OA-85 CFhTIOI MOQEL 32-0 01 N43 N60 HCS OFF 
OA-BS CFHTtOl MODEL 32-0 01N43N80 PITCH DOWN 


PC-RCS ELEVON BOFLAP W.T.O 

.000 -M.OOO -14.250 100.000 

773.000 -20.000 -14.250 100.000 


REFERENCE INFORMATION 


SREF 

2B90.0000 

so .FT. 

LREF 

474.8100 

IN. 


QREF 

93S.G800 

IN. 


XMRP 

1076.7000 

IN. 

XO 

YMRP 

.0000 

IN. 

YO 

2MRP 

400.0000 

IN. 

20 

scale 

.0100 





FIG 10 ENTRr TRAJECTORY 0 = 5 PSF SIMULATION CPITCH-OOWN) 01N43N80 ELEVON =-20 

CAJMACH = 10.30 page 7 



ROLLING MOMENT COEFFICIENT. CBL CBODY AXISD 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


IAQI06F) 

lAOIITN) 


B 


OA-85 CFMTIOI 
OA-05 CFHTIOI 


MODEL 

MODEL 


32-0 01 N43 N60 RCS OFF 
32-0 01N43N44 ROLL 


PC-RCS ELEVON 

boflap 

V.T.O 

REFERENCE INFORMATION 

.000 -20.000 

-H.2S0 

100.000 

SREF 

2830.0000 

SQ.FT. 

768.000 *20.000 

*14.250 

lX.OOO 

LREF 

474.8100 

IN. 




8REF 

936.6800 

IN. 




XMRP 

1076.7000 

IN. XO 




YMRP 

.0000 

IN. YO 




2fW 

400.0000 

IN. ZO 




SCALE 

.0100 




FIG 11 ENTRY TRAJECTORY Q = 5 PSF SIMULATION/ (ROLL) 01N43N44 ELEVON =-20 


CADMACH = 10.30 


PAGE 8 




YAWING MOMENT COEFFICIENT. CYN CBODY AXISD 


DATA SET STMaOL 
t AOtOSE] 
(AQ1I»4] 


B 


CONFIGURATION DESCRIPTiaN 
0A-8S CFHTIOI MODEL 32-0 01 N43 N60 ~ RCS OFF 
0A-85 CFHTIOI MODEL 32-0 Olt«l YAW 


PC-RCS ELEVON BOFLAP W.T.O 

.000 -20.000 -14.250 100.000 
880.000 20.000 -14.250 lOO.CKXI 


REFERENCE JAFORMATION 

SREF 

2690.0CXX) 

SQ.FT, 

LREF 

474,6100 

IN. 

SREF 

938.6800 

IN. 

Xh«P 

1076,7000 

IN. XO 

YMRP 

.0000 

IN. YO 

ZMRP 

400,0000 

IN. ZO 

scale 

.0100 




FIG 12 ENTRY TRAJECTORY 0 = 5 PSF SIMULATION (YAV3 

CAJMACH - 10.30 


0IN61 ELEVON =-20 

PAGE 9 



PITCHING MOMENT COEFFICIENT. CLM 


data set SYMBOL 
(AQ1CD6F] Q 
IAOJ2IN3 □ 


CO^iecFATION OeSCRIFniON 
OA-05 CFhTIOI model 32-0 OJ N43 NSO RCS OFF 
OA-eS CFHTIOI MODEL 32-0 0IN42N45 PITDl OOVN 


PC-RCS 

.000 

795.0S 


ELEVQN 

- 20.000 

- 20.000 


BOFLAP 

-14.2SO 

-14.250 


V.T.Q 

100.000 

100.000 


REFERENCE II^ORMATIO^ 



Zr«P 

scali 


2690 .OQOO SQ.FT. 

474.8100 IN. 

93S.68Q0 IN. 

1076.7000 IN. XO 

.0000 IN, YO 

400.0000 IN. ZO 



ANGLE OF ATTACK. ALPHA. DEGREES 


FIG 13 ENTRY TRAJECTORY 0 • 5 PSF SIMULATION CPITCH-DOtfN) 01N42N45 ELEVON =^-20 

CA3MACH = 10*30 Pahp in 


PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL COM=^IOJRAT10N OESCRIPTICN 


(Aol^j 0 ffHrioi rSil: ^ oSU^'pttch mvn®^ tts.'ooo -alooo 


.055 


V.T.O 

100.000 

100.000 


reference 
S£F 2680 
UREF 474 
BREF 93S 
XfRP 1076 
YHRP 

2MRP 400 
SCALE 


lAF-flRHATlOW 
.0000 SQ.FT. 

.8100 IN. 

.6800 IN. 

. 7000 IN. XO 

.0000 IN. YQ 

.OtXX3 IN. 20 


.050 


.045 


.040 


.035 


.030 


.025 


.020 


.015 


.010 


.005 


.000 






— 14 IB IB ^0 W ' iA' ' ' ‘ ^8 ' ' ' jo ' ' ' ^2 ' ' ' i 

ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 14 ENTRY TRAJECTORY Q = 5 PSF SIMULATION CPITCH-D0WN] 02N43N80 ELEVON =-7fl 

'‘ATMAr'LJ — in nn i-i-i-TUIl Z.U 


ca:mach = 10.30 


PAGE 


PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBO. CONFIGURATION DESCRIPTION 
(AQI06F) Q OA-85 CFhTIOI HOOEL 3?-0 01 N43 NGO PCS OFF 

CA0I20N] □ OA^ CFHTIOI KSOEt 32-0 03N43N60 PITCH DOWN 


PC-RCS 

•000 

772*000 


ELEVON BOFLAP 

-20.000 -14.2S0 
-20.000 -14.250 


V.T.O 

100.000 

100.000 


REFERENCE I^^0RMAT10N 


SREF 

2690.0000 

SQ.FT. 

LREF 

474.6100 

IN. 


BREF 

936.6800 

IN. 


XMRP 

1076.7000 

IN. 

xo 

YHRP 

.0000 

IN. 

YO 

2HRP 

400.0000 

IN. 

20 

scale 

.0100 




irn 


-.ooc 


-.005 


-.015 


2 24 26 28 

ANGLE OF ATTACK. ALPHA. DEGREES 

FIG 15 ENTRY TRAJECTORY 0 = 5 PSF SIMULATION (PITCH-DOWN] 03N43N60 ELEVON =-20 

CA5MACH = 10.30 PAGE 1? 


PITCHING MOMENT COEFFICIENT, CLM 


DATA SET symbol 

COr^lGURATION OeSCBIPTlDN 


PC-RCS 

EL£V»I 

BOFLAP 

W.T.0 

REFERENCE H^ORMATIIM 

(AQIQ6F) Q 

OA-es CP>iTioi ttsaa. 3z-43 oi n43 i«q 

BCS 

.CX30 

-2O«D00 

-14.250 

100.000 

SREF 


SO .FT. 

( A0I22N) □ 

OA-85 CFHTIOI MODEL 37-0 03^2N4S PITCH OOWM 

784.000 

-20*000 

-H.2S0 

ioo.ooo 

LREF 

474^8100 

IN. 








BREF 

938.6800 

IN. . 








XHRP 

1076.7000 

IN. XO 








YMRP 

.0000:. 

IN. YO 








2MRP 

400.0000 

IN. 20 


.032 

.030 

.028 

.026 

.024 

.022 

.020 

.018 

.016 

.014 

.012 

.010 

.008 

.006 

.nri4 


m 


ANGLE OF ATTACK, ALPHA, DEGREES 

FIG IG ENTRY TRAJECTORY Q = 5 PSF SIMULATION tPITCH-DOWN) 03N43N45 ELEVON =-20 

CAIMACH - 10.30 i o 





PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL COKFIBURATION DESCRIPTION 

lAOnCF] Q OA-85 CFHTIOI H3DEL 32-0 02 N43 NEO RCS 

tAQl43N) □ OA-85 CFHTIOl MODEL 32-0 02N43N60 PITCH OOVN 


-.01 

-.02 

-.03 

-.04 

-.05 

-.06 

-.07 

-.08 

-.09 

-.10 

-.11 

-.12 

-.13 

-.14 


PC-RCS ELEVON BQFLAP W.T.O REFERENCE ll^QRMATION 

.CXXl 15.000 13.750 lOO.DOO SREF 2690.0000 SQ.FT. 

769.000 15.000 13.750 100.000 LREF 474.8100 IN. 

BREF 938.6800 IN. 

XMRP 1076.7000 IN. XO 

YMRP .0000 IN. YO 

2MRP 400,0000 IN. ZO 

SC 



ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 17 ENTRY TRAJECTORY 0 = 5 PSF SIMULATION tPITCH-DOWNI 02N43NG0 

CAJMACH = 10.30 



PITCHING MOMENT COEFFICIENT. CLM 


DATA SET CONFIGURATION DESCRIPTION 

tAQllOF) Q OA-05 CFHTIOI MODEL 32-0 02 N43 NBO PCS OFF 

CA0I44N) □ OA-85 CFHTIOI MODEL 32-0 03N43N60 PITCH DOWN 


PC-RCS 

•000 

7G9«OCO 


ELEVON 

15.000 

15.000 


BOFLAP V.T.O 
13.750 lX.OOO 
13.750 100.000 


REFERENCE If^CRMATJON 


SREF 

2690 .OmO 

SQ.FT. 

LREF 

474.6100 

IN. 


BREF 

938.6800 

IN. 



1076.7000 

IN. 

XO 


.0000 

IN. 

YO 

ZMRP 

400.0000 

IN. 

20 

scale 

.0100 





FIG 18 ENTRY TRAJECTORY Q = 5 PSF SIMULATION [PITCH-DOWN! O3N43N0O ELEVON = 15 

CAJMACH = 10.30 page 15 


PITCHING MOMENT COEFFICIENT. CLM 


data set symbol cta^ieuRATioN description pc-rcs 
tAOniF) n OA-eS CEHTlOi model 33-0 01 N43 N60 RCS OFF .000 
(A0J45NJ □ OA-85 CFHTJOI MODEL 32-0 0IN43N60 PITCH DOWN 767.000 


ELEVON 

boflap 

W.T.O 

reference IhFORMATlON 

15.000 

-I4«250 

100.000 

SREF 

2630.0000 

SQ.FT. 

15.000 

-14.250 

100.000 

LREF 

474.8100 

IN, 




BR£F 

. 936.6800 

IN. 




XWP 

1076.7000 

IN. XO 




YMRP 

.0000 

IN. YD 




ZMRP 

400.0000 

IN. 20 




scale 

.0100 




FIG 19 ENTRY TRAJECTORY 0 = 5 PSF SIMULATION CPITCH-DOkIN) 01N43NG0 ELEVON = 15 

(A)MACH = 10.30 page 16 


PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL CONFIOURATION DESCRIPTION 


CAQtOSF} 
C AQUBN) 


B 


PC-RCS 

OA-85 CFHTtOI MODEL 32-0 01 m3 m4 RC5 OFF .000 

OA-eS CFHTIOI MOOEU 32-0 0im2N45 PITCH DOW 777.000 


ELEV04 BOFLAP W.T.O 
.000 .000 100.000 
.000 .000 100.000 


REFERENCE ll^ORHATION 


SREF 

2690.0000 

so .FT. 

LREF 

474.8100 

IN. 


BREF 

938.6600 

IN. 


XMRP 

1076.7000 

IN. 

XO 

YMRP 

.0000 

IN. 

YO 

ZMRP 

4n.oooo 

IN. 

ZO 

SCALE 

.0100 



FIG 20 ENTRY TRAJECTORY Q = 5 PSF SIMULATION tPITCH-OOVN] 01N42N45 ELEVON = 0 

CAJMACH = 10.30 PAnp 1-7 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYM3CJL COM^IGlRATION DESCRIPTION 

CAOrOSn n OA-SS CFHTIOI NQDEL 3?-0 OI N43 N44 

CA0M9ND □ 


_ _ _ RCS OFF 

OA-85 CFHTIOI model 3^-0 02N42N45 PITCH DOVN 


PC-RCS 

.000 

777,000 


ELEVON 

.000 

.000 


BOFLAP 

*000 

.000 


V.T.O 

100.000 

100.000 


REFERENCE 
SREF 2&0 

LREF 474 

0REF 936 

XMRP 1076 

YMRP 
Zr-RP 400 

SCALE 


INFORMATION 
.0000 SQ.FT. 


.8100 

.6600 

i7000 

!oioo 


IN, 

IN. 

IN. XO 
IN. VO 
IN. ZO 



FIG 21 ENTRY TRAJECTORY Q = 5 PSF SIMULATION (PITCH-DOWI 02N42N45 ELEVON = 0 

CA3MACH = 10.30 page 18 


PITCHING MOMENT COEFFICIENT. CLM 


data set sy^ool configuration oescriptkm 


t A0I05F] 
C AQ14GN ] 


B 


OA-eS CFHTIOI rCOEL 32-0 01 N43 N44 RCS OFF 
OA-85 CFHTIOI MODEL 32-0 02N43N60 PITCH DOW 771.000 


PC-RCS ELEVON BOFLAP V.T.O 


.000 


«000 .000 100.000 SREF 

.000 .000 1 00. 000 LPEF 

GREF 
XMRP 
VMRP 
2MRP 


reference 


ll^ORHATrON 
2630.0000 90.FT. 

474.81X IN. 
936.60DO IN. 
1076.7000 IN. XD 

.0000 IN. YO 

400. ■ 



FIG 22 ENTRY TRAJECTORY Q = 5 PSF SIMULATION [PITCH-DOWN] 02N43NG0 ELEVON = 0 

CA3MACH = 10.30 p/VGE 19 



PITCHING MOMENT COEFFICIENT. CLM 


OATA SET SV^eOL OaNFIGLRATieN OESCRIPTION 
CMaiOST} 

( A0I47N J 


a OA-eS CFHTIOI MODEL 32-0 Ot N43 N44 RCS OFF .000 .000 

OA-85 CFHTIOI MODEL 32^ 03N43N60 PITCH DOVN 767.000 .000 


PC-RCS ELEVON BOFLAP W.T.O REFERENCE INFORMATION 

000 tOO.OOO SREF 2690.0000 SQ.FT. 

000 100.000 LREF 474.6100 IN. 

BREF 936.6600 IN. 

XHRP 1076.7000 IN. XD 

TMRP .0000 IN. YO 

ZMHP 400.0000 IN. ZO 



FIG 23 ENTRY TRAJECTORY Q = 5 PSF SIMULATION (PITCH-DOWN) 03N43NB0 ELEVON = 0 

C ARMAGH = 10.30 PAGE 20 


PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMSOL 0»FIGURAT1QN GESCRlPTieN 
[ A0I09E } Q OA-85 CEHTtOI rOQEL 30 ^ 01 N 46 N47 RCS OPT 

CAOISTTN) □ OA-85 CTHT 101 MOOEL 32-0. 01N46N47 PITCH DOWN 


-.04 

-.05 

-.06 -r 
- 

-.07 -r 

-.08 r 

-.09 -r 

-.10 -r 

-.11 -r 

-.12 r 

-.13 -r 
“ 

-.14 -r 
-.15 -r 
-.16 r 
-.17 -r 

-.18.4 


ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 24 ENTRY TRAJECTORY Q =10 PSF SIMULATION CPITCH-DOWNl 01N4BN47 ELEVON = 15 

CAIMACH = 10.33 PARF *51 


l£51 


PITCHING MOMENT COEFFICIENT, CLM 


DATA SET Sv^eaL C»PtGURATlQN OESCRtPTIQN 

tA0108F3 Q OA-05 CFHTiai MDDEt 32-0 01 N46 N47 BCS OFF 

tAQ140^^3 U OA-85 CFHTIOI MODEL 32-0 01N4GN47 PITCH OOVN 


PC-RCS 

ELEVON 

BOFLAP 

V.T.O 

REFERENCE II^ORNATION 

.000 

.000 

.000 

ISO.OOO 

SREF 

2630 .0000 

SQ.FT. 

621 .000 

.000 

.000 

ISO.OQO 

LREF 

474.6100 

IN. 





BREF 

836.6000 

IN. 





XhRP 

1076.7000 

IN. XO 





YMRP 

.0000 

IN. YO 





2WP 

400.0000 

IN. ZO 





SCALE 

.0100 




FIG 25 ENTRY TRAJECTORY Q =10 PSF SIMULATION CP1TCH-D0WN1 0IN46N47 

CA3MACH = 10.33 


ELEVON = 0 

PAGE 22 


ROLLING MOMENT COEFFICIENT, CBL CBODY AXISD 




DATA SET SYMBOL 
(AQ109F1 Q 
CAOl») □ 


CO^IGURATION DESCRIPTION 
OA-05 ^HTlOl model 32-0 01 M46 N47 RCS OFF 
OA-eS CFHTIOI model 32-0 0IN47N4e ROLL 


PC-RCS 


•000 

602.000 


ELEVON 


15*000 


15*000 


BOR.AP 

W*T*0 

REFERENCE I^FaR^MTION 

13.7S0 

150.000 

SREF 

2890.0000 

SQ.FT. 

13.750 

150.000 

LREF 

474.8100 

IN. 



BREF 

936.6800 

IN. 



XMRP 

10T76.7000 

IN. XO 



YMRP 

.0000 

IN. VO 



ZtRP 

400.0000 

IN. ZO 



scale 

.0100 




ANGLE OF ATTACK. ALPHA. DEGREES 


FIG 26 ENTRY TRWECTORY 0 =10 PSF SIMULATION (ROLL] 01N47N48 ELEV0N = 15 

CA3MACH = 10.33 P/^q£ 23 


ROLLINS MOMENT COEFFICIENT, CBL CBODY AXIS) 





DATA SET SYfSOL CO«’IGLAATION DESCRIPTION 

[A0IQ7F1 Q OA-85 CFMTJOl MODEL 3?-0 01 N46 N47 RCS OFF 

(A0H1N] n OA-85 CFHTtOt MODEL 32-0 0iN4SN47 PITCH DOVN 


PC-RCS ELEVON BOFLAP W.T.O 

.000 -20.000 -H.2S0 150.000 

621.000 -20.000 -14.250 150.000 


REFERENCE 1 (FORMAT ION 


2 Z4 26 28 

ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 28 ENTRY TRAJECTORY Q =10 PSF SIMULATION CPITCH-DOWN) 01N46N47 ELEVON =-20 

CADMACH = 10.33 PARC 


ROLLING hOMENT COEFFICIENT. CBL CBODY AXIS) 


DATA SET SYMBOL CONFIGURATION OESCRIRTION 
t AOI07F J n OA-85 CFhTIOI MODEL 32-0 QI N46 N47 RCS OFF 

CA0I42N) □ OA-65 CFHTIOI MODEL 32-0 01N47N48 ROLL 


PC-RCS ELEVON BOFLAP V.T.Q 

.000 -20.000 -14.250 150.000 

602.000 -20.000 -14.250 150.000 


REFERENCE irFQRMATIQN 


SREF 

2690.0000 

SQ.FT. 

LREF 

474.6100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1076.7000 

IN. XO 

YMRP 

.0000 

IN. VO 

ZMRP 

400.0000 

IN. 20 

scale 

•OlOO 



.0000 
-.0005 
-.0010 
-.0015 
-.0020 
- .0025 

- .0030 
-.0035 
-.0040 
-.0045 
-.0050 
-.0055 
-.0060 
-.0065 
-.0070 
-.0075 
-.0080 
-.0085 
-.0090 

- .0095 



ANGLE OF ATTACK. ALPHA, DEGREES 


FIG 29 ENTRY TRAJECTORY 0 =10 PSF SIMULATION CROLL) 01N47N48 ELEVON =-20 

CAIMACH = 10.33 PAGE 26 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL (»FIGLRAT10N DESCRIPTION 


IA0107F3 Q 
tAQ123N3 □ 


OA-85 CFHTIOI MODEL 32-0 01 N46 N47 PCS OFF .ODD -20*000 -14.250 150.000 SREF 2690 

OA-85 CFHTIOI MODEL 32-0 01N4SN47 PITCH DOWN 311.000 -20.000 -14.250 ISOIOOO L^F ^ 

BREF 93S 

XMRP 1076 
YMRP 
ZMRP 4 DO 

scale 


PC-RCS ELEVON 80FLAP V.T.O REFERENCE ir^ORMATtON 

.0000 SQ.FT. 

.8100 IN. 

.6800 IN. 

.7000 IN. XO 

0000 IN. YO 

0000 IN. ZO 

.0100 



FIG 30 ENTRY TRAJECTORY Q =20 PSF SIMULATION [PITCH-00WN5 01N48N47 ELEVON =-20 

CAJMACH = 10.33 page 27 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL O^FIOLPATION DESCRIPTION 


CAOiarrj 

IA0I26N) 


B 


OA-eS CFHTIOl 
OA-85 CFHTIOI 


NSEL 30-0 01 N46 N47 RC$ OFF 
MODEL 32-0 02N46N47 PITCH OOVN 


PC-PCS ELEVON 
.000 -20.000 
311.000 -20.000 


aOFLAP 

-H.250 

-H.2S0 


W.T.O 

ISO.OOO 

tSO.OOO 


REFERE«E lI'fORMATICN 


SREF 

2690.0000 

SQ.FT* 

LREF 

474*8100 

IN. 


BREF 

936.6800 

IN. 


XMRP 

1076.7000 

IN. 

xo 

YMRP 

.0000 

IN. 

YO 

ZMRP 

400.0000 

IN. 

20 

SCALE 

.0100 





FIG 31 ENTRY TRAJECTORY 0 =20 PSF SIMULATION CPITCH-DOlilN] 02N4GN47 ELEVON =-20 

CA3MACH = 10*33 parp 9p 


PITCHING MOMENT COEFFICIENT* CLM 


DATA SET SYK9QL 
( A0107P ) Q 
(AOI27N3 □ 


COM^IOURATION DESCRIPTION 
OA-eS CPHTIOl MODEL 32-0 01 N46 N47 RCS OFF 
OA-aS CFMTIOI MODEL 32-0 03N4GN47 PITCH DOWN 


PC-RCS ELEvaa BDFLAP V.T.O 

^ .ggg - 20.000 -m. 2 so iso.ooo 

311.000 -20.000 -14.250 ISO.OOO 


REFERENCE II^^ORMATION 


.02 
.02 
.02: 

.021 
. 01 ) 

. 01 ) 

. 01 - 
.01: 

.OK 
.OOC 
.OOG 
.00-j 
.002 
.OOG 

FIS 32 

CADMACH 


ANGLE OF ATTACK. ALPHA. DEGREES 

ENTRY TRAJECTORY 0 =20 PSF SIMULATION CPITCH-OOWNI 03N4BN47 ELEVON =-20 

= 10.33 



PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL 


( A0107F 3 
t A0J25N) 


B 


COM^IGURATICN GESCRIPTION 
OA-85 CFHTIOI MOOEL 32-0 01 N46 N47 RCS OFF 
OA-85 CFHTIOI MOOEL 32-0 0IN48 PITCH 


PC-RC5 ELEVON 
.000 -20.000 
302.000 -20.000 


BQFLAP 

-14.250 

-14.250 


V.T.O REFERENCE IiraWATION 


150.0C30 SREF 

2690.0000 

so .FT. 

150*000 LREF 

474*6100 

IN. 

BREF 

936.6800 

IN. 

XMRP 

1076*7000 

IN. XO 

YMRP 

.0000 

IN. YO 

ZMRP 

400.0000 

IN. 20 

scale 

.0100 




ANGLE OF ATTACK. ALPHA, DEGREES 


FIG 33 ENTRY TRAJECTORY Q =20 PSF SIMULATION CPITCH-UP5 01N48 ELEVON =-20 

CAIMACH = 10.33 PAGE 30 


ROLLING MOMENT COEFFICIENT. CBL CBODY AXIS5 


DATA S£T SY^eOL COT^IOPATION OE^tPTION 

(AQIOTFJ Q OA-85 CFHTIOI MODEL 3M 01 N46 N47 RCS OFF 

CAQ124N) □ OA-eS CFHTIQI MQOEL 32-D OIN47N40 ROLL 


PC-RCS 

•000 

302.000 


ELEVm bqflar 
-20.000 -14.250 
-20.000 -14.250 


V.T.O 

tso.ooo 

150.000 


REFERENCE ll^ORMATlON 


SREF 

2GSO.OOOO 

SQ.FT, 

LREF 

474.8100 

IN. 


BREF 

936.6030 

IN, 


XhRP 

1078.7000 

IN. 

XO 

YPRP 

.0000 

IN. 

YO 

ZMRP 

400.0000 

IN. 

ZO 

scale 

.0100 



ANGLE OF ATTACKt ALPHA. DEGREES 


FIG 34 ENTRY TRAJECTORY 0 =20 PSF SIMULATION [ROLL] 

CADMACH ^ 10.33 


01N47N48 ELEVON =-20 

PAGE 31 



PITCHING MOMENT COEFFICIENT, CLM 



PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL 0»riGLRAT ION DESCRIPTION PC-RCS ELEVON BOFLAP V.T.O 
lAOIOeF) Q OA-05 CENT 101 MODEL 32-0 01 N46 N47 RCS OFT ,000 .000 .000 I50.0X 
tAQI3lNl □ OA-65 CFHT 101 MODEL 32-0 02N46N47 PITCH OOYN 311.000 .000 .000 ISOIOOO 


REFERENCE 
SREF 2680 

LREF 474 

BREF 938 

XMRP 1078 

YMRP 
ZMRP 400 

scale 


lAFORmTKM 
.0000 SQ.FT. 


.8100 

.6800 

.7000 

!oioo 


IN. 

IN. 

IN. 

IN. 

IN. 



FIG 36 ENTRY TRAJECTORY Q =20 PSF SIMULATION (PITCH-DOWN) 02N46N47 ELEVON = 0 

CA3MACH = 10.33 PAGE 33 





PITCH I NS MOMENT COEFFICIENT, CLM 



FIG 37 ENTRY TRAJECTORY Q =20 PSF SIMULATION [PITCH-DOWN] 03N48N47 ELEVON = 0 

CA3MACH ” 10*33 pahp 



DATA SET SYMBOL 
tAOlOBFJ Q 
CA0I3>|3 □ 


COKf IGURATION t3ESCRIPT10N 
0A-B5 CPHTlOl MODEL 32-0 01 N46 N47 RCS OFF 
OA-eS CFHTlOl WJtKL 32-0 01N4B PITCH «JP 


PC-RCS ELEVON QQFLAP W.T.O 
. OPO .000 .000 150.000 

302.000 .000 .000 150.000 


REFERENCE ll^'ORMATION 
SKF 2BS0.0000 SO.FT. 

LREF 474.8100 IN. 

BREF 938.6803 IN. 

XMHP 1076.7000 IN. XO 

YMRP ,0300 IN. YO 

2W?P 400.0000 IN. 20 


2 ZB Z0 

ANGLE OF ATTACK. ALPHA. DEGREES 


FIG 38 ENTRY TRAJECTORY Q =20 PSF SIMULATION CPITCH-UP) 01N48 


CADMACH = 10.33 




ROLLING MOMENT COEFFICIENT. CBL CBODY AXIS! 


DATA SCT SYM0OL C9F1QURAT1QN OCSCRIPTION 


CAOlOeF} 

CAOI39N} 


a 


OA-eS CFHTlOl 
eA’85 CFHTIOI 


M03EL 32-0 01 N46 N47 DCS OFT 
KIEL 32-0 01N47M8 TOLL 


PC-TOS CLEVW 

.000 .000 

302.000 .000 


BOFLAP 

V.T.O 

PEFCRENCE IlSFQRMATIQN 

.000 

150.000 

SREF 

2690.0000 

90 .FT. 

.000 

ISO .000 

LREF 

474.8100 

IN. 



BREF 

936.6900 

IN. 



XMRP 

IC7B.7000 

IN. XO 



YMRP 

.0000 

IN. YO 



2MRP 

400.0000 

IN. ZO 



SCALE 

.0100 




ANGLE OF ATTACK. ALPHA. DEGREES 


FI0 39 ENTRY TRAJECTORY 0 =20 PSF SIMULATION [ROLL] 01N47N48 ELEVON = 0 


CA3MACH = 10.33 


PAGE 36 



PITCHING MOMENT COEFFICIENT, CLM 


DATA S£T SYMBOL 
CAQI13F3 
t A0I52N1 


8 


COJFIGLPATION OESWIPTION 
OA-85 CFHTlOl 
OA-65 CFHTlOl 


PC-RCS 

MOOEl 32-Q 01 NrtS N47 PCS OFF ,000 
MC30&L 3Z-0 01N4SN47 PITCH DOWN 311 •□00 


EuevON 

□□FLAP 

W.T.O 

fierERENCE irrORHATION 

{5.000 

-14.250 

150.000 

SREF 

2690.0000 

SO.FT. 

15.000 

-14.250 

150.000 

LREF 

474.B100 

IN. 




BREF 

936.6800 

IN. 




Xrt?P 

1076.7000 

IN. XO 




YMRP 

.0000 

IN. YO 




ZMRP 

400.0000 

IN. 20 




scale 

.0100 




FIG 40 ENTRY TRAJ Q=20 PSF SIML BDFLAP=-14 CPITCH-DOWN) (UN48N47 ELEVON = 15 

CADMACH = 10*33 PAGE 37 


PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SY^«3L t»Fia«AT10N DESCRIPTION PC-RCS ELEVON BQFLAP V.T.O REFERENCE 

tAOIOSF] p OA-eS CFhT 101 MODEL 32-0 01 MS N47 RCS OFF .000 15.000 13.750 150.000 SREF 

CA0I33N] O OA-eS CFHTIOI MODEL 32-0 01N46M7 PITCH DOW 311.000 IsioOO iSl*^ ISOioOO ^ 

BREF 
XMRP 
YMRP 
2MRP 
SCALE 


INrORmTlON 
GOOD SQ*FT» 

474.8100 IN. 

936.6800 IN. 

1076. 7000 IN. XO 

. gggg in. yo 

400.0000 IN. ZO 

.0100 



FIG 41 ENTRY TRAJ 0=20 PSF SIML BDFLAP=+14 CPITCH-DOWN) 01N46N47 ELEVON = 15 

CAJMACH = 10.33 page 38 


PITCHING MOMENT COEFFICIENT. CLM 


DATA SET symbol 


(AQI09F) 
I A0135N1 


B 


CONFIGURATION C3ESCRIPTION 
OA-eS CFHTIOI model 32-0 01 ms N47 RCS OFF 
OA-85 CFHTIOI MOCEL 32-0 02mSm7 PITCH DOWN 


PC-RCS 


^ ,000 

311,000 


ELEVON 


15.000 


15,000 


BDFLAP w.t.o 

13.750 150.000 

13.750 150.000 


REFERENCE INFORMATION 


SREF 

2690.0000 

so. 

FT. 

LREF 

474.8100 

IN. 


BREF 

936.6800 

IN. 


XIW 

1076,70OT 

IN. 

XO 

Yrt?P 

.0000 

IN. 

YO 

ZMRP 

400,0000 

IN. 

20 

SCAtE 

.0100 





ANGLE OF ATTACK. ALPHA. DEGREES 


FI6 42 ENTRY TRAJECTORY Q =20 PSF SIMULATION CPITCH-DOWN] 02N46N47 ELEVON = 15 

CA3MACH = 10«33 PAf^r ■^q 


PITCHING MOMENT COEFFICIENT. CLM 


DATA SET STf«X CONFieURATlCN DESCRIPTION PC-HCS ELEVON 0OFLAP W.T.O REFERENCE l>fORMAnGN 

t A0I09F ) Q OA-eS CFHTIOI MODEL 32-0 01 N46 N47 RCS OFF .000 15.000 13.750 150.000 SREF 2690.0000 SQ.FT. 

(AQI36N) □ OA-66 CFHTIOI rCOEL 32-0 03N46N47 PITCH DOVN 311.000 15.000 13,750 150.000 LREF 474.BI00 IN. 

BREF 938.6800 IN. 

XrW 1076.7000 IN. XO 

YMRP .0000 IN. YO 

ZMRP 400.0000 IN. ZO 

SCALE .0100 

-.05 


-.06 


-.07 


-.08 


-.09 


-.10 


-.11 


-.12 


-.13 


-.14 


-.15 


-.16 


-.17 


-.18 


FIG 43 ENTRY TRAJECTORY 0 =20 PSF SIMULATION CPITCH*DOWN] 03N48N47 ELEVON = 15 

CADMACH = 10.33 PAGE 40 



ANGLE OF ATTACK. ALPHA. DEGREES 



ROLLING MOMENT COEFFICIENT, CBL CBODY AXISD 


DATA SET SYMBOL Cat^lGURATtON GESCRIPTION PC-RC5 
CA0I09M Q 0A-B5 CThTIOI rOOEL 32-0 01 rH6 N47 RCS OFF .000 
IA0I34N3 D OA-85 CFHT 101 MODEL 32-0 0IN47N4S ROLL 302.000 


ElEVQN 

15.000 

15.000 


boflap 

V.T.O 

REFERENCE tAf^ORHATIO^ 

13.750 

150.000 

SREF 

2690.0000 

SQ.FT. 

13.750 

150.000 

L9£F 

474 .8100 

IN. 



BREF 

936.EB00 

IN. 



XMRP 

1076.7000 

IN. XO 



YhffV* 

.0000 

IN. YG 



ZMRP 

400.0000 

IN. ZG 



SCALE 

.0100 




FIG 44 ENTRY TRAJECTORY 0 =20 PSF SIMULATION (ROLL) 

CA3MACH ■ 10.33 


01N47N48 ELEVON = 15 

PAGE 41 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYf«OL COIf I6LRATI0N DESCRIPTION 


tAQIOIF] 

(AOIOIN] 


B 


OA-eS CFHTIOI 
OA-eS CFHTIOI 


MODEL 32-0 01 N4S N50 PCS OFF 
MODEL 32-0 OiMSNSO PITCH DOVN 


PC-RCS ELEVON 
.000 15.000 

167.000 15.000 


BDFLAP V.T.O 
.000 150.000 
.000 ISO.OOO 


REFERENCE It'FQRMATION 
SREF 2680.0000 SQ.FT. 

LREF 474.8100 IN. 

BREF 93S.6800 IN. 

XMRP 1076.7000 IN. 

YMRP .OCaXJ IN. 

ZMRP 400.0KXJ IN. 

scale .0100 



FIG 45 RTLS ABORT SEPARATION 0 =20PSF SIHL, (PITCH-DOWN) 01N49N50 ELEVON = 15 

CA3MACH = 10.33 PAGE 42 




ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS) 


DATA SET SYMBOL COf ICURATIQN DESCRIPTION 

CAOIOIFI Q OA-8S CFHTtOl MODEL »-0 01 N49 N50 RCS 0^ 

IA0102NJ □ OA-85 CFHTIOI MKIEL 32-0 01N49N52 ROLL 


PC-ftCS 

ELEVON 

BDFLAP 

V.T.O 

REFERENCE INFORMATION 

.000 

IS.OOO 

.000 

ISO.OOO 

SREF 

2690.0000 

SQ.FT. 

ise.ooo 

IS.OOO 

.000 

150.000 

LREF 

474.0100 

IN. 





BREF 

938.6800 

IN. 





XMRP 

1076.7000 

IN. XO 





YMRP 

.0000 

IN. YO 





2MRP 

400.0000 

IN. ZO 





scale 

.0100 



ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 46 RTLS ABORT SEPARATION 0 =20PSF SIML. CROLL] 01N49N52 ELEVON = 15 

CAJMACH = 10,33 PAGE 43 


YAWING MOMENT COEFFICIENT, CYN CBODY AXIS) 


DATA S£T SYHBOt COT^IGURATION EESCRIPTION 


CAOioirj 

(AoioaNi 


B 


OA-« cfhtioi 

OA-S5 CFHTIOI 


raOEL 32-0 
MODEL 32^ 


01 N49 heo 

02N5I YAV 


RCS OFF 


PC-RCS 

*000 

179*000 


ELEVQ4 

eOFLAP 

W.T.O 

REFEREfCE IhFtaRMATU^^ 

JS.OX 

*000 

iso.aoo 

SREF 

2690*0000 

SQ.FT. 

IS.OQO 

*000 

jsa.ox 

LREF 

474.8100 

IN. 




BREF 

sxJekjo 

IN. 




XMRP 

1076.7000 

IN. XO 




Yrt?p 

.0000 

IN. TO 




2MRP 

400.0000 

IN. ZO 




scale 

.0100 




FIG 47 RTLS ABORT SEPARATION Q =20PSF SIML. CYAW) 


01N51 ELEVON = 15 


CADMACH = 10,33 


PAGE 44 



YAWING MOMENT COEFFICIENT* CYN CBODY AXIS) 


DATA SET SVH90L CONPlGURATtON DESCRIPTION 
tAQ102F3 Q OA-05 CFHTIOI MODEL 32-0 01 N5l 

CA0104N) □ OA-85 CFHTIOI MODEL 32-0 01N51 


YAV 


RCS OFF 


PC-RCS 

•000 

179^000 


ELEVON 
-20 *000 
- 20*000 


aOFLAP 

•000 

.000 


V.T.O 

150.000 

150.000 


REFEREhCE ir^ORMATlON 


SREF 

LREF 

BREF 

XMRP 

YhRP 

ZMRP 

scale 


2690 « 0000 
474.0100 
936.6600 
1076.7000 
.0000 
400.0000 
.0100 


SO.FT. 

IN. 

IN. 

IN. 

IN. 

IN. 



FIG 48 RTLS ABORT SEPARATION Q =20PSF SIML. (YAW] 

(AJMACh = 10.33 


01N51 ELEVON =-20 

PAGE 45 






ROLLING MOMENT COEFFICIENT. CBL CBOOY AXIS] 


DATA SET SVraOL CONFIOUtATlQN OESCRlPTtON 
(AOI03F) Q OA'85 CFHTlOt MODEL 32^0 01 N5I 
tA0!06N) U OA-85 CFHTIOI MODEL 32^0 0INiSNS2 


PC-RCS ELEVON BDFLAP 
RCS OFT .OK -20.0K .OK 

roll tSe.OK -20.0K .OK 


V*T.O 

REFERENCE IhFORMATION 

150.000 

SREF 

26SO.OOOO 

SQ.FT. 

150.000 

lref 

474.0100 

m. 


9REF . 

936.6800 

IN. 


XMRP 

1076.7000 

IN. XO 


VMRP 

.0000 

IN. YO 


2rt?P 

400.0000 

IN. 20 


scale 

.0100 



FIG 49 RTLS ABORT SEPARATION Q =20PSF SIML. CROLL) 01N49N52 ELEVON =-20 


CA]MACH = 10.33 


PAGE 4S 



DATA SET SYMBX 
1 AQ102F 1 
( AQIOSN] 


B 


aVriaPATlON DESCRIPTieN 
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APPENDIX A 


CALIBRATION OF THE 0.010-SCALE SPACE SHUTTLE 
RCS NOZZLES FOR TEST 0A85 IN THE ROCKETDYNE 
ROCKET TEST FACILITY. 



ABSTRACT 


This appendix contains information on the calibration of 0,010-scale 
model RCS nozzles for the Space Shuttle Configuration 3 in the Rocketdyne 
Rocket Nozzle Test Facility. The calibration was run from Oct. 10 to 
Oct. 24, 1973. 

Primary objective was to design and fabricate 13 RCS nozzles that 
simulate selected yaw, pitch, and roll RCS jet plume characteristics at 
points on the entry and RTLS abort separation trajectories for a wind 
tunnel Mach number of 10.3, 

These calibrations were performed in preparation for RCS test 0A85 
in the LaRC 31 -inch CFHT. 


A-1 



TABLE OF CONTENTS 


ABSTRACT 

INDEX OF FIGURES 

INTRODUCTION 

MODEL DESCRIPTION 

INSTRUMENTATION 

OPERATIONS 

DATA ACQUISITION AND REDUCTION 
DATA REDUCTION 
TEST RESULTS 
REFERENCE 

TABLE AI. OPERATING CONDITIONS 
FIGURES 


Page 
A-1 
A- 3 
A-4 
A- 5 
A-8 
A-11 
A-15 
A-16 
A-18 
A-18 
A-19 
A-20 


A-2 



INDEX OF FIGURES 


Figure 

A1 

A2 

A3 

A4 

A5 

A 6 

A7 

A 8 

A9 

AlO 

All 


Title 

Load Cell Calibration 

RCS Nozzle Installation in RNTF 

RCS Nozzle with Windshield Installed 

RCS Plume Air Simulation of = 5 psf 
Reentry Case, N 52 

RCS Plume Air Simulation of q„ = 10 psf 
Reentry Case with a q«, = 20 psf Model Nozzle, N 58 

RCS Plume Air Simulation of q* = 20 psf 
Reentry Case, N 58 

RCS Plume Air Simulation of q„ = 20 psf 
RTLS Case, Ns^j 

Schlieren of Ne2 Plume Simulating q,*, = 5 psf 
Reentry Condition 

Schlieren of N 58 Plume Simulating q = 10 psf 
Reentry Condition “ 

Schlieren of N 58 Plume Simulating q^ = 20 psf 
Reentry Condition 

Schlieren of N 59 Plume Simulating q = 20 psf 
RTLS Condition 


A-3 


Page 
A- 20 
A -21 
A- 22 

A-23 

A-24 

A-25 

A-26 

A-27 
A- 28 

A-29 

A-30 



INTRODUCTION 


Thirteen reaction control system (RCS) nozzle blocks were designed 
and fabricated by Rockwell International and calibrated in the Rocketdyne 
Rocket Nozzle Test Facility (RNTF). 

These nozzles were designed for the .010-scale Space Shuttle Configu- 
ration 3 (Model 32-0) to support the RCS engine simulation test in the 
NASA/LaRC 31 -inch CFHT (0A85), 

Primary test objective was to develop nozzle configurations to simu- 
late selected yaw, pitch, and roll RCS jet plume characteristics at points 
on the entry and RTLS abort separation trajectories for a wind tunnel Mach 
number of 10.3. 



MODEL DESCRIPTION 


Nozzle configurations developed during this calibration are for use 
with a 0.010-scale model of the Rockwell International Space Shuttle Con- 
figuration 3 (Model 32-0). A complete description of this model is in the 
main body of this report. 

The af^end of the OMS pods have been modified for installation of 
simulated RCS nozzles. A plenum for supplying air to these nozzles is 
mounted at the rear of the orbiter fuselage between the RCS nozzles. 

The RCS air system and nozzles are norr-metric, with a 0.020 inch gap 
between metric and non-metric model components. 

Nozzle configurations were developed to simulate four RCS free-stream 
flight conditions. The first three simulations are at the early reentry 
trajectory points for free-stream dynamic pressures of 5, 10, and 20 psf. 
The fourth simulation represents the RTLS abort separation point for a 
free-stream dynamic pressure of 20 psf. 

Three sample nozzle blocks, each with a single nozzle, were used to 
adjust lip angle to match actual plume shape with theoretical plume shape 
at the desired pressure ratio. 

Nozzles in the test-nozzle blocks N 42 through N 5 ], N 50 and N 51 were 
built to the dimensions of the final sample nozzle configurations. 



The following nomenclature were used to designate nozzle configura- 
tions for data reduction. 

Component 

Definition 

N42 

twin right side pitch down RCS nozzles 
sized to simulate the forward two proto- 
type 3A configuration (VL70-000140A) aft 
RCS pitch engines at q® = 5 psf and 
M» = 29.0 with a wind tunnel Mach number 
of 10.3; nozzles canted 30“ aft and 20“ 
outboard 

N43 

twin left side pitch down RCS nozzles 
sized the same as N42; nozzles canted 
12“ aft and 20“ outboard 

N44 

twin right side pitch up RCS nozzles 
sized the same as N42; nozzles uncanted 

N45 

same as N42 except for left side of model 

N46 

twin right side pitch down RCS nozzles 
sized same as N42 except aft RCS pitch 
engines at q<» = 20 psf and M» = 28.0 
with a wind tunnel Mach number of 10.3; 
nozzles canted 12“ aft and 20“ outboard 

N47 

same as N46 except for left side of model 

^48 

twin right side pitch up RCS nozzles 
sized the same as N42; nozzles uncanted 

N49 

twin left side pitch down RCS nozzles 
sized to simulate the forward two proto- 
type 3A configuration (VL70-000140A) aft 
pitch engines at q® = 20 psf and M» = 7.0 
with a wind tunnel Mach number of 10.3; 
nozzles canted 12“ aft and 20“ outboard 

N50 

same as N49 except for right side of 
model 
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Definition 



four left side yaw RCS nozzles sized to 
simulate the center four prototype 3A 
configuration (VL70-000140A) RCS yaw 
engines at C)“> = 20 psf and M» = 7.0 
with a wind tunnel Mach number of 10.3; 
nozzles uncanted 

twin right hand pitch up RCS nozzles 
sized the same as N4g; nozzles uncanted 


N60 


same as N42 except nozzles are canted 
12® aft and 20® outboard 


N61 twin left side yaw RCS nozzles sized to 

simulate the forward two prototype 3A 
configuration (VL70-000140A) aft RCS yaw 
engines at q«p = 5 psf and M* = 29.0 with 
a wind tunnel Mach number of 10.3; nozzles 
uncanted 

Geometry for all nozzles tested is given in table IV and figure 2g 
in the main body of this report. 
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INSTRUMENTATION 
Force Measurement 

A single-component force balance (10-lb load cell Revere No. 244267) 
was used for the test. See figure A1 for the calibration curve for the 
balance. 

Flow to the nozzle block mounted on the load cell was Introduced 

! 

through two flexible lines. The flow entered the metric portion of the 
calibration hardware along a line perpendicular to the thrust line of the 
load cell, thereby not affecting the lo^d cell output. 

Nozzle blocks were Installed on th^ calibration rig with the nozzle 
centerline parallel to the load cell force axis. The load cell was cali- 
brated in the test chamber before and after the test. 

Integrating digital voltmeters were used to record force measurements. 
The voltmeters have an accuracy of better than +0.07 percent of full scale 
on any range; they are equipped with internal calibrators accurate to 
better than +0.01 percent. 

Pressure Measurenrent 

RCS nozzle plenum pressure, test chamber static pressure, and venturi 
flowmeter pressures were measured during the test. 

Precision dial gages were used for directly reading test pressures. 
Wallace and Tiernan gages reading in terms of absolute pressure measure 
the relatively low pressures. Full scale ranges from 0.4 psia to 15.5 
psia. Heise gages were used for pressure levels to 3000 psia. They are 
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rated for +0.1 percent full scale with a calibration traceable to the NBS. 
To obtain accurate pressure readings, the expected pressure value was 
applied to one side of the transducer as a reference, and the opposite 
side was exposed to the test pressure. The reference pressure was measured 
with a mercury micromanometer or dial gage. Differences between the ref- 
erence and test pressures were recorded by the Bristol -Datex system. The 
range of the transducers measuring these small differences was represented 
by 1000 units, called counts, on the Bristol recorder. The Datex encoder 
recorded these digital values on IBM cards. 

Mass Flow Measurement 

Sonic venturi flowmeters were the primary flow measurement instruments 
used. A theoretically determined discharge coefficient was applied to 
the measured venturi throat area for flowrate calaulations. Venturi total 
supply pressure was measured by dial gages and pressure transducers using 
the "small difference" pressure measurement technique. 

Temperature Measurement 

Flowmeter temperatures were measured using an iron-constantan thermo- 
couple modified to measure total temperature. 

Temperature data were recorded in terms of counts on the data cards. 

A calibration of temperature measuring recording circuits provided curves 
of degrees Rankine vs. gross counts. 



PluFne Shape Measurement 


Th 0 RNTF Schlieren system obtained plume shape photographs on the 
"sample" nozzles at pressure ratios corresponding to those planned for 
the 0A85 test. Eight” by 10”inch photographs of the plume shapes were 
used to calculate actual plume boundaries for the nozzles. These cal- 
culations were made by scaling the plume dimensions that are shown on 
figures A8 through All. 
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OPERATIONS 

Test Facility Description 

This test program was conducted in the free jet test cell of the 
Rocketdyne Rocket Nozzle Test Facility. The facility is at the B-1 
Division of Rockwell International, adjacent to the Los Angeles Inter- 
national Airport. 

The test cell is intermittent blowdown-to-vacuum with a test chamber 
5 feet wide, 7 feet high and 16 feet long. Access is provided at both 
ends through 5- foot diameter doors equipped with hydraulically actuated 
cam locks. Several six-inch access ports accommodate instrumentation, 
controls, tubing, gas flow supply lines, and other equipment. The cell 
is evacuated to a 36,000 cubic foot vacuum sphere through a removable 
diffuser tube attached to the downstream door. The variable area dif- 
fuser tube uses a hydraulic-servo actuated plug to control ambient pres- 
sure in the test section. 

The primary air supply is regulated through an elaborate system of 
valves and regulators to permit accurate selection of the desired pressure 
level. The test chamber is evacuated through the vacuum sphere by four 
two-stage rotary vacuum pumps of 100 horsepower each. 

Flow regulators are operated single-stage for precision flow control 
at low model pressures. 

Nozzles were mounted on a specially-built flow calibration fixture 
which could be rotated so that the nozzle centerline was always aligned 
with the load cell force axis. Angled adapters aligned the nozzle axes 
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of the cdnted nozzles vrith the losd cell force sxis> The nozzle celibrs- 
tion fixture was mounted in the RNTF test cell at a level where Schlieren 
photos could be obtained. This necessitated mounting the load cell and 
associated hardware on a pedestal (figure A-2), 

An exit-plane windshield was used to isolate the model and balance 
from recirculation impingement forces. The installation with the wind- 
shield in place is shown in figure A-3. 

Prior to testing, the expected parameter values were calculated, and 

the appropriate load cell, gages, transducers, and flowmeters were selected 
and installed. 

Following set-up of the test section and model installation, the 
entire model supply air test system was pressurized to operating conditions 
and thoroughly checked for leaks. 

The load cell was calibrated before and after the test. These cali- 
brations were conducted in the test chamber using precision cable and 
pully set-up that applied weights along the load cell force axis. 

The temperature sensors are calibrated with precision thermometers 
in an oil bath; the pressure transducers were calibrated with a precision 
mercury servo-monometer. These data, together with the force calibration 
data, were checked and then corrected to a form that was usable for on-the- 
spot calculations during the test. 

Test conditions during the calibration varied, depending upon the 
nozzle and simulation being checked. Test conditions for each nozzle are 
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given in table A-I. 

Sample nozzles were used to obtain specific plume shapes for the 
simulation conditions. Therefore, thrust measurements were not obtained 
for these nozzles. 

To obtain plume shapes, Schlieren photos were obtained at an RCS 
plenum pressure (P^) to test chamber pressure (Pg) ratio, approximating 
the ratio of P^/Pg expected to be used for the 0A85 test. Because of the 
higher Pg in the test chamber, the value of P^ was as much as three times 
the P^, required for the test. 

Plume shape was obtained by scaling the actual balance size to photo 
size. A series of X distances were measured on the photo in line with 
the center line of the nozzle, .and corresponding plume radii (R) were ob- 
tained. Both the X and R distances were converted to actual model size 
and divided by the model 

Figures A4 through A7 compare measured and theoretical plume shapes. 
Figures A8 through All were used to measure the plume shapes. 

Nozzle plume shapes were adjusted by changing the nozzle expansion 
ratio. Adjustments to plume shape were made for each simulation condition 
until a reasonable agreement between theoretical and actual shapes was 
obtained. 

Test nozzles were calibrated to obtain a curve of thrust as a function 
of RCS plenum pressure over the expected operating range. 

Nozzle blocks were mounted on the calibration fixture with the nozzle 
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centerlines aligned with the load cell force axis. 

Load cell and venturi flowmeter data were obtained at several plenum 
pressure levels for each nozzle block. Thrust data were corrected to the 
CFHT static pressure at the test Mach number of 10.3. 
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DATA ACQUISITION AND REDUCTION 
Data Acquisition 


Three recording systems were used: 1) a set of direct-reading high 

precision dial gages; 2) a Bristol-Datex analog system; and 3) a group 
of precision (Vidar) digital voltmeters. Use of these systems is explained 
in the instrumentation section. 

Initial observations were made to ensure proper operating conditions 
before beginning data acquisition. On-the-spot calculations were made 
throughout the test to aid in maintaining quality output. 

Schlieren photographs recorded plume shapes for the nozzles, and 8- 
by 10-inch prints were used for plume shape calculations. 
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DATA REDUCTION 


Bulk of the pressure data was automatically recorded via the Bristol- 
Oatex system. At the time the transducers were calibrated, the output was 
also recorded on this system; the computed calibration factors were in 
terms of psid/count. The pressure value of a given parameter was then 
obtained by simply multiplying the test net counts by the appropriate 
calibration factor and algebraically adding the product to the reference 
pressure. Generally, the reference pressures are recorded on the data 
cards through encoders installed in the servodrlve trains of the micro- 
manometers, which convert the mercury levels to digital form. 

Temperatures for hand performance calculations were determined by 
reading the appropriate curve of gross counts recorded by the circuit. 
Temperature calibration curves were input to the computer In table form. 

The average of two or more temperature measurements made by each sensor 
during a test was calculated during IBM data processing for absolute 
values. The absolute values for each pair of temperature sensors at the 

same station were then averaged to obtain a value to be used In calculating 
the performance parameters. 

Force was measured in terms of millivolts by Vidar voltmeters and 
was automatically punched Into the data cards. The load cell output sig- 
nals without gas flow were measured Immediately following the test. These 
zero returns were used to calculate the net millivolts and model thrust. 
Force calibration data were plotted in terms of pound-volts/millivolt vs 
pounds for use in hand calculation during testing and were also made into 
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a table for computer processing. 

Space Shuttle control nozzle thrust and plume study was performed at 
RNTF. Thrust per nozzle configuration was computed for each chamber pres- 
sure required. These data were presented in a tabulated form. 


A-17 



TEST RESULTS 


Three sample nozzles were used to adjust lip angle so that the plume 
shape would match the theoretical plume shape at the desired pressure 
ratio. This procedure was repeated until actual and theoretical plume 
shapes matched. Test nozzles were built to the dimensions of the final 
sample nozzle configurations (see figure 2g in the main body of this 
report) . 

Thirteen nozzle blocks were calibrated by obtaining thrust versus 
chamber pressure. Calibration results were plotted and shown in figures 
A4 through^ _A7. This was done for both plume shape and thrust matching 
for a specific pressure ratio. 

Curves of thrust as a function of chamber pressure are given in 
figures 2h through 2t in the main body of this report. 

REFERENCE 

SS-A01161 Details - RNTF Calibration 0.010-scale SSV RCS Nozzle 10-11-73. 
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Table AI. Operating Conditions 


Nozzle No. 


Nozzle 

Design Condition 

Nozzle 

Chamber Pressure 
(psia) 

Test Cell 
Static Pressure 
(in. Hg^) 

^60 

Qoo 

= 5 PSF Reentry Sim. 

600 

- 890 

.172 

Nei 

Qpo 

= 5 PSF Reentry Sim. 

600 

- 890 

.172 

N 42 

q. 

= 5 PSF Reentry Sim. 

600 

- 890 

.172 

N 43 

q«o 

= 5 PSF Reentry Sim. 

600 

-890 

.172 

N 44 

q» 

= 5 PSF Reentry Sim. 

600 

- 890 

.172 

N 45 

q« 

= 5 PSF Reentry Sim. 

600 

- 890 

.172 

N 46 

qco 

= 20 PSF Reentry Sim. 

200 

- 680 

.172 

N 47 

q« 

= 20 PSF Reentry Sim. 

200 

- 680 

.172 

N 48 

q<D 

= 20 PSF Reentry Sim. 

200 

- 680 

.172 

N 49 

q«. 

= 20 PSF RTL Sim. 

100 

- 310 

.172 

N 50 

q» 

= 20 PSF RTL Sim. 

100 

- 310 

.172 

^51 

q« 

= 20 PSF RTL Sim. 

100 

- 310 

.172 

N 52 


= 20 PSF RTL Sim. 

100 

- 310 

.172 
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Figure A2. RCS Nozzle Installation in RNTF 
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A3. RCS Nozzle with Windshield Installed 
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RCS PROTOrm: plume g_= 10 PSF 
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Figure A5 RCS nume Air Simulation q^= lOPSF Reentry Case vith a 

20 PSF Model Hozzle, H^g 
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Figure A7 RCS Plume Air SimulAtlon of q^= 20 PSP, RTLS Case, N 59 
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Figure A8. Schlieren of Ng 2 Plume Simulating q„ = 5 psf Reentry Condition 
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Plume Geometry 
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Figure A9. Schlieren of N 53 Plume Simulating q«, = 10 psf Reentry Condition 
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Plume Geometry 
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Plume Geometry 
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Figure All. Schlieren of N 59 Plume Simulating q„ 


= 20 psf RTLS Condition 


A-30 


APPENDIX B 


TABULATED SOURCE DATA 


Tabulations of plotted data are available 
on request from Data Management Services. 



DAie 

£P 74 


TABULATED SOURCE DATA, LARC CFHT 101 

(OA-05> 



PAGE 1 




OA-85 

CFHTIOI MODEL 32-0 

01 W9 NSO 

RC8 OFF 


(RaiOlF) ( 19 : 

SEP 74 ) 


REfTfCNCE DATA 







PARAICTRIC DATA 


SREF =: 

»90.0000 SQ.FT* XMRP 

= 1076,7000 tN. XO 




BETA = 

.000 

W.T.Q = 

ISO *000 

LREF s 

474.6100 IN. 

WRP 

s .0000 IN* VO 




PC-RCS s 

,000 

ELEVON = 

15.000 

BICF = 

936*6600 IN* 

2MRP 

£ 400.0000 IN* 2D 




BDFLAP £ 

.000 

RUDFLR = 

55 .000 

SCAUE s 

.0100 













RUN ND. 66/0 

RN/L = 

.99 gradient interval = -5,00/ 5,00 




HACH 

ALPHA 

KTA 

CN 

CA 

CLH 

CBL 

CTN 

CY 

CL 

CD 

L^ 

10. WO 

-10.356 

,00011 

-,19259 

.11623 

-.04050 

.00042 

-.00007 

-.00615 

-.16855 

.14096 

-1 .13151 

10.330 

-5.162 

.00148 

-.12160 

,09900 

-.03060 

*00010 

-.00039 

-.00452 

-.11215 

.10966 

-1,02276 

-10.330 

-.258 

.00116 

-.04668 

.00033 

-.03745 

*00002 

-.001129 

-.00397 

-.04832 

,06055 

-.59991 

10.330 

4.065 

.00204 

,03733 

*07471 

-.03542 

-.00003 

-.00044 

-.00322 

.03003 

,07762 

.39721 

10.330 

10.037 

,00074 

.15040 

.07250 

-.04227 

-.00031 

-.00060 

-.1X1342 

.14342 

.09901 

i *44 056 

10*330 

15.235 

-.00133 

.31635 

,07464 

-.05606 

' -.00049 

-*aXT64 

-.1X1306 

.26561 

.15515 

1.64007 

10*330 

19,945 

-.00269 

*49215 

*00046 

-.07113 

-,00062 

-.00074 

-.00494 

.43510 

.24351 

1 .70710 

10*330 

25,203 

-.00504 

.72603 

♦00696 

-.09129 

-*ODl'i00 

-.00050 

-.00650 

,61903 

*30966 

1 *50067 

10.330 

30.410 

-.00765 

.95961 

.09510 

-.11400 

-.00102 

-.00040 

-.00752 

.77958 

.56793 

1 .37268 

10.330 

35 .559 

-.00030 

1 *21660 

.10227 

-.14234 

-.00119 

-.01X142 

-.00911 

.93040 

*79006 

1.17654 


ORADIENT 

.00017 

.01672 

-.00109 

*00039 

-.00001 ■ 

-.ocai3 

.00015 

.01539 

-*rXXi57 

*19360 




OA-05 

CFHTICU fCOEL 32-0 

01 r5i 

RCS CFF 


{RQIOZn ( 19 SP 74 ) 


REFERENCE DATA 







PARAICTRIC DATA 


SREF = 

2690.0000 SQ-FT- XMRP 

= 1076.7000 IN. KO 




BETA = 

.000 

W.T.Q = 

150.000 

LFEF = 

474.61LX1 IN. 

IMRP 

= .0000 IN. TO 




PC-RCS = 

.000 

ELEVCN = 

-20.01X1 

BfiEF = 

936.6800 IN. 

2MRP 

£ 400.0000 IN, ZD 




BDFLAP = 

.01X1 

RUDFLR = 

55 -CXXl 

SCAL£ = 

.0100 













RIN NO. 25/0 

RN/L = 

1.00 GRADIENT INTERVAL = -5.00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

O-N 

CBL 

cyn 

CY 

CL 

CD 

L/O 

10-330 

-10.360 

-.00341 

-.23493 

,12691 

-,02253 

.00006 

-.00023 

-,00540 

-,20025 

.16712 

-1.24613 

10.330 

-5.340 

-.00050 

-.15610 

,10661 

-,01915 

.00040 

-.00049 

-,00395 

-,14551 

.12067 

-1*20577 

10*330 

-.235 

-.00022 

-.06939 

*00306 

-.02317 

*00025 

-.ai044 

-.00340 

-.06905 

.00414 

-.82067 

i 0.330 

4.911 

-.00126 

*01420 

*07447 

-*01535 

,00012 

-.00050 

-.00239 

.00770 

.07542 

.10312 

10,330 

10.055 

-.00039 

*11463 

.06782 

-,00743 

.00005 

-.00062 

-.00240 

.10122 

.06605 

1.16574 

10.330 

15.145 

-.00093 

.24601 

.06425 

-.00115 

-.00010 

-.00099 

-.00257 

.22145 

.12650 

1*75059 

10,330 

20.351 

-.oa)20 

.41422 

.06476 

.00670 

-.00020 

-,00115 

-,00302 

.36505 

.20477 

1.70664 

10,330 

25 .440 

-.00136 

.60205 

*06551 

.01224 

-.00034 

-.00114 

-.00343 

.51621 

,31019 

1 .62232 

10.330 

30.664 

-.00296 

.02143 

.06529 

.01230 

-.00062 

-.00104 

-.00392 

*67320 

.47509 

1.41715 

10. 330 

35 .742 

-.00406 

1 .05691 

.06430 

*tX'>664 

-.00004 

-.00114 

-.00462 

.02191 

*67074 

1 .22539 


6RADIENT 

-.00020 

.01624 

-.00102 

.00152 

-.00003 

-.01X103 

,00020 

.01493 

-,00169 

.17952 



DATE 19 

74 


TABUU1ED SOURCE DATA, LARC CFHT lOi 

(OA-85) 



PAGE 2 




OA-85 

CFHnOl MODEL 32-0 

01 m2 

«CS OFF 


<RQ103F> ( 19 

SEP 74 > 


REFERENCE DATA 







fara«tric data 


3REF = 

2690.0000 sa.FT. XMRP 

S 1076,7000 IN. )» 




BETA = 

*000 

W.T.Q = 

150.000 

LREF = 

474,6100 IN. 

VMfiP 

= .0000 IN. 




PC-RCS = 

.000 

ELEVON = 

.000 

BREF - 

936.6600 IN. 

ZMRF 

s 400.0000 IN. 2Q 




BDFUP = 

.000 

RUOFLR = 

55 .000 

SCALE = 

.0100 













RUN NO. 71/ 0 

W/L = 

.97 gradient INIERVAL = -5.00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

cut 

CBL 

CVN 

CY 

CL 

CD 

L/D 

lO.SSO 

-10.420 

.00531 

-.20065 

.11538 

-.04091 

.00055 

-.00045 

-.01203 

-.17665 

.14903 

-1.17901 

ia«350 

-5.175 

,00746 

-.12001 

.09779 

-.03211 

.00025 

-.00075 

-.01040 

-.11947 

.10901 

-1.09509 

10.330 

-.245 

.0.1633 

-.05617 

.07015 

-.03046 

.00011 

-.00070 

-.01009 

-.05503 

.07039 

-.71223 

10.330 

4 ,055 

.00910 

.02196 

.07000 

-.02152 

,00005 

-.00082 

-.00933 

.01596 

.07161 

.22280 

10.330 

10,033 

,00608 

.12287 

.06477 

-.01607 

-.00004 

-.00105 

-.00971 

.10971 

.08510 

1 .20797 

10.330 

15.086 

.00666 

,»6S6 

.06234 

-.01470 

-.00017 

-.00116 

-.01011 

.23130 

.12691 

1.02250 

10.330 

20.205 

.00795 

,43143 

,06252 

-.01441 

-.00020 

-.00i35 

-.01080 

.38299 

.20021 

1.83947 

10,330 

25 .446 

.00497 

.62755 

.06321 

-.01010 

-.00040 

-.1X1127 

-.01243 

.53951 

.32671 

1.65133 

10,330 

30.616 

.00235 

.85611 

.06357 

-.02915 

-.00066 

-.00113 

-.01339 

.70440 

.49070 

1.43550 

10.330 

35.710 

.00306 

1 ,09233 

.06314 

-.04610 

-.01X186 

-.00121 

-.01481 

.85010 

.60005 

1.23409 


GRADIENT 

.00015 

.01532 

-.00160 

.00175 

-.ooaii 

-.1X1002 

.iXXllS 

•01408 

-.00133 

.10335 




OA-eS CFHTini MCCEL 52-0 

01 N61 

RCSCFF 


(RQI04F^ ( 19 SEP 74 > 


REFERENCE DATA 







PARAlCtRlC DATA 


3PCF s 

2690,0000 SO.FT, XMRP 

c 1076.7000 IN. yO 




BETA s 

.01X1 

W.T.Q = 

100.000 

LflET = 

474,0100 IN. 

YMfiP 

= .0000 IN. VO 




PC-RCS = 

.000 

ELEVCft = 

15 .IXXl 

SfiEF = 

936.6600 IN. 


= 400.0ai0 IN. 23 




BCFLAP = 

13.750 

mCFLR = 

55 .CiOO 

SCAtX a 

,0100 













RlN NO. 55/ 0 

W/L = 

.67 GRADIENT INTERVAL s -9.00/ S.GU 




MACH 

ALPHA 

BETA 

CN 

CA 

CLH 

CBL 

CVN 

CY 

CL 

CD 

L/0 

Id. 300 

14.963 

-.00579 

.31205 

.07050 

-.06421 

-.00030 

-.Od»0 

-.00374 

.28113 

.15650 

1 .79537 

10.300 

20.020 

-.00603 

.50272 

.08606 

-.00443 

-.00052 

-.00053 

-.00447 

.44204 

.25303 

1 .75014 

10.300 

25.173 

-.00764 

.72233 

,09510 

-.10792 

-.00075 

-.00030 

-.00579 

.61325 

.39350 

1 .55890 

10.300 

30.232 

-.00801 

.95029 

.10444 

-.13543 

-.00082 

-.00030 

-.00660 

.77537 

.57274 

1.35379 

10.300 

35 .435 

-.00860 

1.22026 

.11412 

-.16694 

-.00096 

-.00023 

-.00774 

.92007 

.01X146 

1.15943 


GRAD lENT 

-.00013 

•04446 

.00175 

-.00302 

-.00003 

.00001 

-.1X1020 

.03102 

,03147 

-.03266 




DATt 10 SEP 74 


TABULATED SOURCE 

DATA, URC CFHT IDl 

<OA-05> 



PACE 3 














B§ 




QA-65 

CFHTIDI MCOEL 32-0 

01 N43 N44 

RCS OFF 


(ROICISF) < 19 SEP 74 > 

£ 















refewnce 

data 







PARA^CTRIC DATA 



9REF ^ 

B690.0000 SQ.FT. XMRP 

5 1O76.T000 IN. )0O 




BETA a 

.000 

W.T.Q = 

lOQ.OQQ 

Q 

LREF a 

474.0100 IN. 

YMRP 

s .0000 IN. TO 




PC-RCS = 

.000 

ElEVGN a 

.000 


BREF = 

936.6000 IN. 

ZMRP 

a 4 00 .0000 IN, 30 




BDFUP a 

.000 

RUDFLR = 

55 .000 

oE . 

SCALE = 

,0100 



























RUJ NO. 37/0 

FW/L = 

.66 6RADIENT INTERVAL s -9.00/ 5.00 




^ o 














MACM 

ALPHA 

BETA 

CN 

CA 

CLM 

C8L 

CTN 

CY 

CL 

CD 

L/0 

S 

in. son 

15.110 

.00066 

.26395 

.06446 

-.01592 

-.00005 

-.00105 

-.01006 

.23600 

.13107 

1.01564 

^ pi 

lO.Sl'm 

20.239 

.00134 

.43410 

.06532 

. -.01549 

-.00016 

-.00117 

-.01124 

.30471 

,21145 

1 .81934 


10,300 

25.209 

.00040 

.62652 

.06597 

-.01892 

-.00034 

-.00113 

-.01226 

,53675 

.32654 

1.64900 


10.3VJ0 

30,461 

.00069 

,85706 

.06741 

-.02947 

-.00041 

-.00108 

-.01326 

.70459 

.49259 

1 .43059 


10.300 

35 .630 

.00131 

1.10047 

.06704 

-.04565 

-.00055 

-.00110 

-.01453 

.65531 

.69569 

1 .22944 



CRADIENT 

.00001 

.04091 

.00014 

-.00144 

-.00002 

-.00000 

-.00021 

,03033 

.02754 

-.03050 





OA-05 

CFHnOt NCDEt K-0 

01 N43 N6D 

RCSCFF 


(RQI06F) ( 19 ! 

SEP 74 ) 



I€FEICNCE DATA 







PARAFCTftIC DATA 



= 

2690.0000 SQ.FT* »<RP 

S ia7«.7000 IN. YD 




BETA a 

.000 

W.T.Q a 

lOO.DOO 


LREF = 

474,8100 IN. 

vve 

s .0000 IN. lO 




PC-RCS a 

.000 

elevcn = 

-20.000 


BREF = 

936.6000 IN. 

2W 

s 400.0000 IN. 2D 




BDFLAP a 

-14.250 

WXFLR a 

55 .0110 


SCALE • 

.0100 














RIW NO. 14/ 0 

W/L a 

.83 CRADIENT INTERVAL s -5.00/ 5.00 





MACH 

ALPHA 

BETA 

CN 

CA 

CUM 

CBL 

ctn 

CY 

CL 

CD 

L/0 


10.300 

14.942 -.00157 

.23035 

.06606 

-.00019 

-.00003 

-.00060 

-.00284 

.21325 

.12529 

1 .70214 


10.300 

20.222 

,00114 

.39416 

.06550 

.00941 

-.00011 

-.00072 

-.00327 

.34722 

.19771 

1.75619 


10,300 

25 .433 

.00011 

.57910 

.06606 

.01795 

-.00024 

-.0ai69 

-.0C431 

.49426 

.30910 

1.59904 


10.300 

30.375 

.00020 

.77110 

.06705 

.02220 

-.00020 

-.00074 

-.00467 

.63142 

.44779 

1.41007 


10.300 

35 .506 

.00091 

.99310 

,06630 

.02271 

-.00039 

-.00077 

-.00530 

.76900 

.63003 

1.22043 



gradient 

.00001 

.03676 

.00004 

.00115 

-.00002 

-.00001 

-.00013 

.02725 

.02455 

-.02544 



DA1E 19 flCP T4 


TABULA1E0 SOURCE DATA, LARC CThT 101 lOA^) 


PAGE 4 


0A-S5 CFMTIOI MODEL 32*0 

REFERENCE DATA 


SREF = 

2690.0000 

SQ.FT. 

XMRP = 

1 

* 

o 

8 

IN. yo 

LREF £ 

474.6100 

IN. 

YMRP £ 

.0000 

IN. YO 

erar s 

936.6600 

IN. 

2MRP s 

400.0000 

IN. ZD 

SCALE = 

.0100 






01 N46 NAT RCS CFF (RQ107F) ( 19 SEP 74 ) 

PARAMETRIC DATA 

BETA s ,000 W*T,Gl = 150.000 

PC-RCS = .000 ELEVON = -20,000 

BCFUP = -14.230 RIOFLR = 55.000 


RUN NO. 19/ 0 


macm 

ALPHA 

BETA 

CN 

10.330 

15.204 

-.00316 

.eA365 

10.330 

20.315 

-.00166 

.40663 

10.330 

23.471 

-.00119 

.59036 

10.350 

50.339 

-.00367 

•60301 

10,330 

35.795 

-.00324 

1.03191 


GRADIENT 

-.00005 

.03632 


RN/L = .9G GRADIENT INTERVAL = 


CA 

CLM 

CBL 

CYN 

.06167 

.00129 

-.00005 

-.00078 

.06236 

.01114 

-.00016 

-.00102 

.06256 

.01908 

-.00032 

-.00104 

.06304 

.02301 

-.00057 

-.00096 

.06170 

. .02183 

-.00081 

-.00112 

.tXJGOl 

.00103 

-.00004 

-.00001 


5.00 


CY 

CL 

CD 

L/D 

-.00173 

.21914 

,12347 

1.77469 

.00236 

.36174 

.20042 

1 ,60493 

-.00262 

.50606 

•31039 

1.63045 

>.00351 

.65942 

.46236 

1.42S60 

>•00422 

.60090 

.69360 

1.22536 

>.00011 

•02641 

•02573 

-.02677 


REFERENCE DATA 

SREF £ 2690.0000 SQ.FT. XKRP 

LREF = 474.8100 IN. YMRP 

BI& = 936.6600 IN. 2MRP 

SCALE s .0100 


OA-6S CFHTIOI MCDEL 32-0 


lQ76.7t3tn IN. )0 
= .0000 IN. to 

s 4QD.0Q00 IN. 20 


01 N46 NAT RCS CFF 


BETA = 
PC-RCS = 
BDFLAP « 


(RQIOSn ( 19 £P 74 ) 

PARA^CTR1C DATA 


000 

w.T.a - 

190,000 

000 

eiEVQN S 

• 000 

.000 

RlCFLft s 

55 .000 


RLN NO. 42/ U 


macm 

ALPHA 

BETA 

CN 

10.530 

19.085 

-.00027 

•26104 

10.330 

20.339 

-.00041 

•43630 

10.530 

23.969 

-.00197 

.64094 

10.550 

30.594 

-.00246 

.69068 

10.530 

59.600 

-.00473 

1 •10739 


GRADIENT 

-.00021 

.04116 


W/L = .99 GRADIENT tNIERVAL « -6. 1 


CA 

CLM 

CBL 

CYN 

.06214 

-.01499 

-.00011 

-.00081 

•06S47 

-.01430 

-.00026 

-.00103 

.06523 

-.01661 

-.00042 

-.00096 

•06328 

-.02690 

-.00062 

-.00069 

.06391 

-.04742 

-.00061 

-.00094 

.1X1009 

-.00155 

-.00003 

-.IXXWO 


5.00 


cv 

CL 

CD 

LyD 

-.00254 

.23566 

.12794 

1.04365 

-.110326 

.36927 

.21069 

1.64567 

-.00441 

•55066 

.33366 

1.65103 

-.00506 

.70193 

.46509 

1 .44702 

-.00626 

.06317 

.69659 

1.23915 

-.txxne 

.03067 

.02759 

-.03139 



JREPRODUCIBILITY Qp TfTE 
PRIGINAL PAGJS IS POO»^ 


OATt T4 


tabulaieo source 

DATA, URC CFMT 101 

(OA-65) 



PACE 5 




OA-65 

CFHTIOI MODEL 32-0 

01 N46 N47 

RCS OFT 


(RQIOSn ( 19 SEP 74 J 


REFERENCE DATA 







PARA)CTRIC 

DATA 


aFCF = 

26d0.n000 SQ.FT* XHRP 

= 1076.7000 IN. XO 




beta = 

.000 

W.T.Q = 

150.000 

UCF = 

474.6100 IN. 

YMRP 

= .0000 IN. to 




PC-RCS S 

.000 

E LEVON = 

15 .000 

BRET = 

936.6600 IN, 


s 400,0000 IN. ZD 




BDFLAP s 

13.750 

RUCFLR - 

55.000 

SCAtr = 

.0100 













RUN NO. 59/ 0 

RNA. = 

.97 GRADIENT IN1ERVAL s -3.1 

00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

. CLM 

CBL 

CtN 

CV 

CL 

CD 

L/0 

10.330 

15 .026 

-.00513 

*31808 

*07522 

-.06500 

-.00045 

-.00057 

-.00312 

,28770 

.15511 

1.65476 

10.330 

20.211 

-.00545 

.51099 

.08279 

-.08541 

-.00056 

-.00064 

-.00402 

.45093 

.25422 

1.77376 

10.330 

25.217 

-.00627 

.72610 

*09142 

-.10906 

-.00077 

-.00050 

-.00532 

.61795 

.39206 

1-57616 

, 10.330. 

30.365 

-.00661 

.97190 

.10086 

-.13843 

-.00092 

-.tXXJ35 

-.00636 

.78736 

.57663 

1,36077 

10.330 

35 ,433 

-.01017 

1 .22466 

.11002 

-.17075 

-.00111 

-.0(3035 

-.00756 

.93406 

,79964 

1.16810 


GRAD lENT 

-.00026 

.04460 

.00172 

-.00519 

-.00003 

.00001 

-.00022 

.03195 

.03164 

-.03502 

/ 



OA-65 

CFHTIOI MXEL 32-0 

02 N43 N6D 

RCSCFF 


IRGIICFI ( 19 SEP 74 ) 


J^f=TiCNCE DATA 







PARAlCTRIC DATA 


SfiEF = 

2690.0000 SQ.FT. XMRP 

= 1076.7000 IN. yO 




BETA = 

.000 

W.T.O = 

100,000 

LRCF = 

474.6100 IN. 


= .0000 IN, to 




PC-RCS s 

.000 

ELEVCN = 

15 ,iXX1 

= 

936.6600 IN. 

2^RP 

= 400.0000 IN. 20 




BDTLAP s 

13.750 

RLDFLR = 

55.000 

SCALE = 

.0100 













RlW NO. 50/ 0 

RN/L = 

.63 GRADIENT INTERVAL = -5.1 

00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CBL 

CtN 

CT 

CL 

CD 

L/D 

10*300 

14.884 

-.00413 

.30779 

.06328 

-.06353 

-.00040 

-.00049 

-.00477 

.28121 

.14022 

2.00547 

10.300 

20.217 

-.00641 

*50552 

.07092 

-.08421 

-.0aT52 

-.CXXXS 

-.00584 

.44987 

.24125 

1.86475 

10,300 

24.941 

-.OOS62 

.70749 

.07899 

-.10548 

-♦0CKTS4 

-.txxMa 

-.1X1697 

.60820 

.36996 

1.64396 

10.300 

30.221 

-.00699 

.95119 

.06865 

-.13334 

-.00071 

-.IXX129 

-.1X1610 

,77729 

.55537 

1.39958 

10.300 

35 .464 

-.00600 

1*21212 

.09605 

-.16456 

-*tUUT77 

- .00021 

-.00963 

.93037 

.78311 

1.18604 


gradient 

-.00008 

.04407 

*ixn7i 

-.00491 

-*0tXX12 

.txxxn 

-.IXX123 

,1)3177 

.03130 

-.04102 



PA«c e 


DATE t9 SEP T4 


T^^UUIED SOURCE DAU» URC CFHT 101 (QA-89) 

OA-85 O^HTlOl HOOEL 32-0 01 NI3 N6Q RCS CFF (RfllllF) ( IS SEP 74 ) 


REfE FENCE DATA PARAMETRIC DATA 


SREF = 

26SD.OOOO sq.ft. XMRP 

a 1076.7000 IN. )0O 




BETA = 

.000 

W.T.Q a 

100.000 

LREF s: 

474.S100 IN. 

VMRP 

a .0000 IN. yo 




PC-RCS = 

.000 

ELEVON a 

15.00D 

BREF = 

936.6800 IN. 

ZMRP 

a 40D.OOOO IN. 2^ 




BDFLAP = 

-14.250 

RlOFLR = 

55.000 

SCALE = 

.0100 













RUN NO. 75/ 0 

W/L = 

.63 6R/01ENT INTERVAL = 'S. 

00/ 5.00 




KACH 

ALPHA 

BETA 

OJ 

CA 

CLH 

CBL 

C\N 

CY 

CL 

CO 

L/D 

in .3110 

15 ,012 

-.00735 

.30252 

.07663 

-.05373 

-.00027 

-.00048 

-.00254 

.27235 

.15237 

1.78739 

ia*3on 

20.114 

-.00751 

.49413 

.08351 

-.06771 

-.00040 

-.00057 

-.00334 

.43526 

.24834 

1 .75274 

10.300 

25.346 

-.00765 

♦70460 

.09051 

-.08303 

-.00054 

-.00054 

-.00430 

.59803 

.36342 

1.55974 

10.300 

30.162 

-.00646 

.92124 

.09702 

-.10028 

-.00063 

-.00049 

-.00492 

.74776 

.54676 

1.36762 

10.300 

35.314 

-.00665 

1.18011 

.10476 

-.12256 

-.CW077 

-.00045 

-.00629 

.90242 

,76765 

1.17556 


GRADIENT 

-.0tX)07 

.04307 

.00138 

-.00336 

-.oaxj2 

.00000 

-.00018 

.03105 

.03016 

-.03173 

m^RROR^ ThERE IS NO AERO DATASET NaFCO RQUaF 











OA-65 

O^HTlOl M3DEL 32-0 

01 N46 N47 

RCS CFF 


(RQI13F) { 19 SEP 74 ) 


REFERENCE DATA 







PARAMETRIC DATA 


SfiCF a 

2690.0000 SQ.FT. XMf^ 

= 1076.7000 IN. )0 




BETA a 

.000 

W.T.Q a 

150.000 

a 

474.8100 IN. 


= .0000 IN. yo 




PC-RCS a 

.000 

ELEVai a 

15.000 

BICF a 

936.6800 IN. 

^RP 

a 400.0000 IN. 2P 




BDFLAP a 

-14 .250 

RUDFLR a 

55 .000 

SCALE a 

.0100 













RLN NO. 77/0 

W/L = 

.97 GRADIENT INIEKVAL s -5 .00/ 5 .00 




MACH 

ALPHA 

BETA 

04 

CA 

CLN 

CBL 

CtN 

CY 

CL 

CD 


. 10.330 

14 .959 

-.00576 

,30371 

.07445 

-.05415 

-.00037 

-.00070 

-.00333 

.27420 

• 15032 

1.82409 

10.330 

20.219 

-.00491 

\49641 

.08090 

-.06818 

-.00043 

-.00084 

-.00407 

.43786 

.24740 

1 .76929 

10.330 

25.316 

-.CKT634 

.70679 

.08772 

-.00369 

-.00066 

-.00074 

-.1X1550 

.60322 

.38238 

1 .57754 

10.330 

30.512 

-.00871 

.95054 

.09510 

-.10425 

-.00081 

-.oaisi 

-.00642 

.77062 

.56454 

1.36505 

10.330 

35 .503 

-.00931 

1.19041 

.10110 

-.12662 

-.00095 

-.00068 

-.00734 

.91038 

.77364 

1.17675 


GRADIENT 

-.00021 

.04334 

.00131 

-.00352 

-.00003 

.00001 

-.01X122 

.03124 

.03040 

-.03303 



OAlt 19 SEP T4 TABUUIED SOURCE DATA, LARC CFHT 101 (OA-d5> PAGE T 

OA-aS (7HT101 MODEL 32-0 01N49N5O PITCH (RRIOIN) { Id SEP 74 ) 

REFERENCE DATA PARAMETRIC DATA 


SREF 

= 2690.0000 

Sa.FT. 

XMRP = 

1076.7000 

IN. lOO 

BETA = 

.000 

w.T.a = 

150.000 

LREF 

= 474 .8100 

IN. 

YMI^ = 

.0000 

IN. TO 

PCHK$ s 

167 .000 

CLEVCN = 

15,000 

OREF 

= 936 .6800 

IN. 

= 

400.0000 

IN. ZO 

BOTLAP = 

.000 

RUDFLR = 

55 .ODD 


SCALE = .mix) 


NO. 67/0 RN/1- = .99 GRADIENT INTERVAL = -5.00/ 5.00 


MACH 

ALPHA 

BETA 

CN 

CA 

CU4 

CBL 

CtN 

CY 

CL 

CD 

L^ 

10.330 

-10.399 

-.00629 

-.20194 

.10096 

-.02957 

-.oaxN 

-.00011 

-.00487 

-.18040 

.13575 

-1.32888 

10.330 

-5.243 

-.00526 

-.14104 

♦07942 

-.01691 

-.00034 

-.00057 

-.00168 

-.13319 

.09197 

-1 .44820 

10.330 

-.062 

-.00734 

-.07099 

.06404 

-.01224 

-.00081 

-.00001 

-.00215 

-.07093 

.06410 

-1.10658 

10,330 

4.984 

-.00418 

.00254 

.05549 

-.00555 

-,00061 

-.00047 

-.00116 

-.00229 

.05550 

-.04122 

10.330 

9.994 

-.00700 

.11353 

.OS 304 

-.00810 

-.00070 

-.00058 

-.00148 

.10260 

.07193 

1.42632 

10,330 

15.260 

-.01165 

.26606 

.05344 

-.02263 

-.00116 

-.00021 

-.01304 

.24264 

.12159 

1.99554 

10.330 

20.253 

-.01071 

.45268 

♦05987 

-.03789 

-.00129 

-.00048 

-.00341 

.40396 

.21287 

1 ,89767 

10.330 

25 .259 

-.01082 

.67260 

*06781 

-.05586 

-.00141 

-.01X163 

-.1X1430 

.57935 

.34834 

1 .66321 

10.330 

30.412 

-.01303* 

.90403 

♦07440 

-.07789 

-.00147 

-.1XX54 

-.00534 

.74199 

.52180 

1,42198 

10.330 

35 .545 

-.01343 

1.15966 

♦08081 

-.10506 

-.W160 

-.00057 

-.00656 

,89659 

.73990 

1.21177 


gradient 

.aa*63 

.01460 

-♦00170 

.00133 

.OOTfCW 

-.1X1009 

.01X120 

.01363 

-.00171 

.21155 




OA-85 

CFHTIOI 

M»EL 32-0 01N49N52 

nXL 


(RQ102N) 

( 19 SEP 

74 ) 


FCFEf»4CE DATA PARAKETRIC DATA 


SfEF s 
LXF = 
BfCT s 
SCALE - 

2690.0000 
474.8100 
936 .6800 
.0100 

S9.FT. XMRP = 1076.7000 IN. 

IN. = .0000 IN. TO 

IN. a^RP = 400,0000 IN. 2D 

RLN ND. 68/ 0 W/L = 

1.03 GRADIENT interval = -5, 

BETA = 
PC-RCS = 
BDFLAP = 

,00/ 5.00 

.000 

158.000 

.000 

W.T.Q = 
ELEVON = 
RUDFLR = 

150.000 

15.000 

55 .000 

MACH 

ALPHA 

BETA 

CN 

CA 

CLH 

CBL 

CYN 

CY 

CL 

CD 

t/D 

10,330 

-10.458 

-.00775 

-.20556 

.10785 

-.03664 

-.00332 

.00338 

-.01209 

-.18257 

.14357 

-1 .27544 

10.330 

-5.264 

-.03694 

-.14198 

.09256 

-.02053 

-.00787 

.00961 

-.01941 

-.13285 

.10524 

-1 .26234 

10.330 

-.197 

-.04331 

-.07420 

.07497 

-.02257 

-.00869 

.00962 

-.02084 

' -.07394 

.07522 

-.98295 

10.330 

4.855 

-.04312 

,00390 

.06415 

-.02027 

-.00883 

.00757 

-.01665 

-.00155 

.06425 

-.02409 

10,330 

10.029 

-.02907 

.12661 

.06000 

-.02806 

-.00733 

.00266 

-.00418 

.11423 

.08113 

1 .40793 

10,330 

15.155 

-.02694 

.28227 

.06316 

-.04189 

-.00620 

.00019 

.otxiee 

.25595 

,13474 

1 .89949 

10.330 

£0.373 

-.03656 

.48055 

.07056 

-.05707 

-.00665 

.CH.XT44 

-,0LXV5 

•42592 

.23545 

1 .82450 

10,330 

25,^97 

-.04851 

.69324 

.07795 

-.07557 

-.00734 

.00128 

-.00360 

.59345 

.56670 

1.61834 

10,330 

30,351 

-.04993 

.93927 

.08555 

-.09738 

-.00707 

.01X155 

-.00518 

-76731 

.54844 

1 ,39909 

10.330 

35,562 

-.05394 

1.19249 

.09254 

-.12563 

-.00715 

•001X18 

-.00368 

.91626 

,76681 

1,19178 


GRADIENT 

.oaxi4 

.01546 

-.00214 

.00046 

-.001X13 

-.01X141 

.00083 

.01433 

-.00217 

.18980 



PAOE 8 


OAIC 19 » 74 


TA8UUTCD SOU8CC DATA, URC GTHT 101 <0A*85) 


OA-85 CFHTlOt ^COEL 3E-0 01N51 YAW (RQI03N) ( 19 SCP 74 ) 



REFEFCNCE DATA 







parametric 

DATA 


SfiEF = 

2690 .0000 

SQ.FT. XMRP 

= 1076.7000 IN. XO 




BETA s 

.000 

W.T.Q = 

150.000 

LREF = 

474.8100 

IN. YMRP 

£ 

.0000 IN. yo 




PC-RCS = 

179.000 

ELEVON = 

15.000 

BRET = 

936 .6600 

IN. 2WRP 

s 400.0000 IN. 2D 




BDFUP = 

.000 

RUDFLR = 

55.000 

SCALE - 

.0100 













RUN NO. 65/ 

0 RN/L = 

.96 GRADIENT IN1ERVAL = -5. 

,00/ 5.00 




Mach 

ALPHA 

SETA 

04 

CA 

CLM 

CBL 


CY 

CL 

CD 

L/D 

10 .330 

-10.409 

*00248 

-.19297 

.11442 

-.04745 

.00043 

-.00189 

-.00182 

-.16912 

.14740 

-1,14738 

10.330 

-5,136 

-.1X1195 

-.12606 

.09411 

-.03761 

-.00109 

-.00200 

.00814 

-.11713 

.10502 

-1.11534 

10.530 

-.219 

.00643 

-.05278 

.07948 

-.03702 

-.00041 

-.00521 

,005*15 

-.05248 

.07968 

-.65861 

10.350 

4.925 

.00847 

.03071 

.07058 

-.03200 

-.00104 

-.00353 

.00590 

.02454 

.07296 

.33634 

10.530 

10.009 

-.00109 

.13754 

.06696 

-.03761 

-.00264 

-.00310 

.00722 

.12380 

.08985 

1 .37795 

10.330 

15.064 

-.01229 

.29165 

.06988 

-.04995 

-.00347 

-.00216 

.00521 

.26347 

.14328 

1.83882 

10.330 

20.281 

-.02325 

.48886 

.07660 

-.06402 

-.00470 

-.00152 

.00346 

,43201 

.24130 

1 , 791333 

10.330 

25.439 

-.03535 

.70474 

.06403 

-.08261 

-.00569 

-.0.1113 

.00267 

.60032 

,37861 

1.58558 

10.330 

30.286 

-.03880 

.93077 

.09170 

-.10498 

-.00573 

-.00127 

.00207 

.75750 

.54859 

1 .38001 

10,330 

35 .495 

-.04450 

1.19202 

.09667 

-.13304 

-,0«l7 

-.00136 

.01X170 

.91308 

.77263 

1.16179 


GRADIENT 

,00040 

.01623 

-.00173 

.00098 

-.00012 

-.001X16 

.0CX117 

.01497 

-.00131 

.19342 




OA^ 

CFHTIQI MCCCL 32H1 OlNSl 

YAW 


CRQItMN) ( 19 

SEP 74 ) 


NEFEfCNGE DATA 







PAIWCTRIC DATA 


SREF fi 

2690.0000 SQ.FT. XMI^ 

s 1076.7000 IN. «D 




BETA = 

,000 

W.T.Q = 

150.000 

U«F s 

474.8100 IN. YMRP 

s .0000 IN. yO 




PC-RCS £ 

179.000 

ELEVCN = 

-20.000 

BICF = 

936,6800 IN. ZHRP 

£ 400.0000 IN. 20 




BOFLAP = 

.1X10 

RUDFLR = 

55.000 

SCALE = 

.0100 











RUN ND. 26/0 

RN/L £ 

t.OD 6RWl£Nr IN1CRVAL = -9. 

,00/ 5.00 




Mach 

ALPHA BETA 

04 

CA 

CLM 

CBL 

cyn 

CY 

CL 

<E 

L^ 

iO.330 

-10.357 ,00346 

-.23398 

.12211 

-.02196 

.00097 

-.00196 

-.00073 

-.20782 

.16212 

-1 .28190 

10.330 

-5.526 -.00064 

-.16116 

.09932 

-.01948 

-.00033 

-.00244 

.01121 

-.15122 

.11405 

-1 .32596 

10.330 

-.197 ,01122 

-.07329 

,07997 

-.02265 

.00088 

-.00378 

.00727 

-.07301 

.08023 

-.91008 

10.330 

4.984 .01336 

.00801 

.06822 

-.01402 

.00059 

-.00396 

.00742 

.00205 

.06865 

.02984 

10.330 

10.229 .fX)619 

•1CM99 

,05947 

-.00669 

-.00070 

-.tX3373 

.00908 

,09238 

,07709 

1,19831 

10.330 

15.110 -,.00153 

.23085 

.05798 

.00158 

-.00169 

-.00283 

.1X1752 

,20776 

.11616 

1 ,78860 

10.330 

20.417 -.01349 

.40025 

.05906 

.01164 

-.00320 

-.00201 

.00633 

.35450 

.19498 

1.81812 

10.330 

25,439 -.02086 

,98627 

.06083 

.01803 

-.00443 

-.00220 

.00645 

.50330 

,30677 

1 .64063 

10.330 

30.597 -.02630 

,80749 

.06130 

.01616 

-.00462 

-.00227 

.1X1673 

,66386 

.46378 

1,43142 

10.330 

35.728 -.04074 

1.03685 

.06144 

.01499 

-.00680 

-.00311 

,1X1622 

.80584 

.65533 

1 .22966 


gradient .00041 

.01569 

-.IHV27 

.00167 

-.IU10L16 

-.00003 

.1X1003 

.01449 

-,00224 

.18142 



DATC 19 

74 

TABUUTEO SOURCE 

DATA, URC 

CFHT 101 

(OA-85) 



PAGE 9 



8 

1 

8 

<THTini MODEL 52-0 01N49f«2 

l»U 


(RQI05N) ( 19 

SEP 74 ) 


REFERENCE DATA 







PARAMETRIC DATA 


9REF = 

2690.0000 SQ.FT, WRP 

5 1076.7000 IN. XO 




BETA = 

.000 

W.T.Q = 

150. QUO 

LRCF s 

474,8100 IN. TNRP 

- .0000 IN. 




PC-RCS = 

158.000 

ELEVON = 

-20. ODD 

BREF = 

936.6600 IN. ZHRP 

= 400.0000 IN. 20 




BOFLAP = 

.000 

RLDFLR = 

55.000 

SCALE = 

.0100 











RON NO. 27/0 

FW/L = 

1.00 CRADIENT INTERVAL s 

M/ 5.00 




KACH 

ALPHA BETA 

CN 

CA 

CLH 

CBL 

cw 

CY 

CL 

CD 

L/D 

10,530 

-10.473 -.01654 

-.24712 

.11449 

-.00970 

-.00295 

.00420 

-.01327 

-.22219 

.:S750 

-1 .41067 

10.330 

-5.085 -.04482 

-.16591 

.09499 

-.00345 

-.00704 

.00983 

-.01939 

-.15684 

.10932 

-1 .43470 

10.330 

-.106 -.05164 

-.09567 

.07513 

-.01240 

-.00731 

.01*047 

-.02293 

-.09543 

.07544 

-1 .26490 

10.330 

4,925 -.04395 

-.01902 

.06200 

-.00459 

-.00658 

.00720 

-.01632 

-.02427 

.05014 

-.40356 

10.330 

10.206 -.02779 

.09127 

.05301 

.0ai93 

-.00467 

.00220 

-.00431 

.08043 

.06834 

1.17686 

10.330 

15 .015 -.01956 

.21806 

.05100 

.00723 

-.00390 

-.00031 

,lXn98 

.19741 

.10575 

1.86671 

10.330 

20.329 -.02650 

.38714 

,05253 

.01717 

-.00469 

-.00064 

.00194 

.34478 

.18376 

1.87629 

10,330 

25 .483 -.03808 

.58593 

.05421 

.02505 

-.00573 

.00038 

-.00075 

.50560 

.30103 

1 .67959 

10.330 

30.689 -.03565 

.79313 

.05373 

.02723 

-.00541 

-.00089 

.00095 

.65463 

.45100 

1.45150 

10.330 

35.839 -.04148 

1.02393 

.05251 

.02377 

-.00601 

-.00138 

.00074 

.79932 

.64aid 

1 .24469 


GRADIENT .00151 

.01500 

-.00257 

.00153 

.00014 

-.nX]64 

.00129 

.01392 

-.00299 

.16853 





i»-es 

CFKnOl M0C6L 3Z-0 01 NJ 2 PITCH U= 


(RQI06N) < 19 SEP 74 ) 


fCFERENCE DATA 







PARAICTRIC DATA 


SREF = 

2690.0000 

SQ.FT. XMRP 

s 1076,7000 IN. )® 




BETA s 

.000 

W.T.Q = 

150.1*4X1 

LFGr = 

474 .6100 

IN. YHRP 

.0000 IN. yo 




PC-RCS = 

158. IWO 

ELEVIM = 

-20.000 

BFCF = 

936 ,6800 

IN. ^RP 

s 400.0000 IN. 20 




BCFLAP = 

.IXTO 

RLDFLR = 

55.000 

SCALE = 

,0100 













RUN NO. 29/0 

fiN/L = 

.99 GRADIENT INTERVAL = -5, 

,00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

CLH 

CBL 

CTN 

CY 

CL 

CD 

LA) 

10.330 

-10.374 

-.03037 

-.23909 

.12346 

-.01794 

-.00211 

•00741 

-.01954 

-.21296 

.16449 

-1 .29461 

10,330 

-5.206 

-.05328 

-.16182 

.10606 

-.01017 

-.00590 

.01276 

-.02882 

-.15153 

.12031 

-1,25953 

10.330 

-.287 

-.06260 

-.00182 

.08322 

-.01855 

-.00683 

.01350 

-.02052 

-.00143 

.06360 

-.97407 

10.330 

4.885 

-.05912 

-.00484 

.07159 

-.01218 

-.00621 

.01122 

-.02202 

-.01092 

.07092 

-.15397 

10.330 

10 .060 

-.03472 

.10242 

.06248 

-.00780 

-.00353 

.00525 

-.01220 

.08993 

.07941 

1.13250 

10.330 

15.141 

-.01591 

.24053 

.06120 

-.00319 

-.00113 

.00130 

-.0li541 

.21619 

.12190 

1 .77356 

10,330 

20,513 

-.01948 

-41174 

.06302 

.00630 

-.00153 

.00169 

-.Cil‘i6e6 

,36425 

.20204 

1 .00290 

10.330 

25 .651 

-.02698 

.60720 

.06349 

.01307 

-.00224 

.00260 

-.0093? 

.U988 

.32009 

1.62418 

10.330 

30.510 

-.02080 

.81101 

.06331 

.01282 

-.00162 

.00136 

-.00714 

.66657 

.46629 

1.42952 

10.350 

35.762 

-.01982 

1 .04926 

.06233 

.00803 

-.00175 

.00120 

-.00769 

.61499 

.66380 

1 .22778 


GRADIENT 

.00068 

,01494 

-.00226 

.00124 

.00012 

-.0tXW4 

.00111 

.01369 

-.00246 

.15918 



PACE 10 


OAlC 10 

«EP 74 


TABUU1ED SCXmCE DATA, LARC CFHT 101 

<OA-85| 





OA-65 CFhTIO} MOOEL 52-0 01N52 PITCH IP 



REPEICNCE DATA 







SREF = 

269Q.0limi SO.rT. XMRP 

= 1076.7000 IN. )«0 




BETA = 

LREF = 

474.8100 ZN 

YNRP 

.0000 IN. KO 




PC-RCS = 

= 

936 .6600 IN 

. 2 HRP 

22 400.0000 IN. 20 




BOFLAP = 

SCALE = 

.0100 










RUN NO. 72/ D 

RN/L = 

.96 CRADIENT INTERVAL = -9 

.00/ 5. DO 

MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CDL 

CtN 

CY 

10.330 

-10.369 

-.03220 

-.20623 

.11192 

-.C0626 

-.00230 

.00737 

-.02010 

10.330 

-5,120 

-.05602 

-.13709 

.09868 

-.02247 

-.00566 

.012T5 

-.02922 

10.330 

-.195 

-.06359 

-.06701 

.07029 

-.02400 

-.00661 

.01306 

-,02953 

10,330 

4.901 

-.06173 

^ .nD733 

.06611 

-.01901 

-.00625 

.01126 

-.02435 

10.330 

10.063 

-.03671 

.10590 

.05748 

-.01365 

-.00287 

.00549 

-.01430 

10.330 

15.074 

-,01666 

.24892 

.05895 

-.01665 

-.CW 121 

.00152 

-.1X3731 

10,330 

20.306 

-.01942 

.42527 

.06066 

-.01501 

-.00164 

.00173 

-.00928 

10.330 

25.586 

-.02673 

.62660 

.06147 

-.01774 

-.00240 

.00271 

-.01237 

10.330 

30.497 

-.02165 

.84225 

,06193 

-.02835 

-.00190 

.00160 

-.01090 

10.330 

35 .642 

-.01974 

1,06494 

.06200 

-.04495 

-.00191 

,ail34 

-.01206 


GRADIENT 

,CHX136 

.01459 

-.00200 

,00098 

.00007 

-.00036 

.00102 




OA-65 

tPMTlOl H30EL 32-0 

Q1N49N52 

ROLL 



REFEItNCE DATA 







SPEF s : 

2690.01X10 $a.FT. XMfiP 

s 1076.7000 IN. 500 




BETA = 

LFEF = 

474,8100 IN. 

YMRP 

= .OOtX) IN. to 




PC-RCS s 

BREF = 

936,6800 IN. 


s 400.0000 IN. 2 D 




BDFLAP = 

SCALE 2 : 

.0100 










RU4 NO, 70/ 0 

RN/L = 

.99 CRADIENT IN1ERVAL = -5. 

00/ 5,00 

MACH 

ALPHA 

BETA 

61 

CA 

CU4 

CBL 

CiH 

CY 

10.350 

-10,403 

-.CXBOa 

-.21198 

.10369 

-.02489 

-.00306 

.00348 

-.01504 

10,3311 

-5,154 

-.03253 

-.14365 

.06962 

-.01286 

-.00766 

.00904 

-.02217 

10.330 

-.190 

-.04274 

-.00406 

.07151 

-.01509 

-.00655 

.00960 

-.02536 

10.330 

4.955 

-.03767 

-.01081 

.06000 

-.00660 

-.00614 

.00696 

-.01924 

10.330 

10.032 

-.02501 

.08965 

.05193 

-.00354 

-.00626 

.00213 

-.1X1746 

10.330 

15.074 

-.01918 

.22642 

.05125 

-.01X199 

-.00572 

-.00043 

-.00210 

10.330 

20.350 

-.02725 

.39692 

.05237 

.00053 

-.00604 

-.00030 

-.1X1322 

10.330 

25.389 

-.03737 

.56862 

.05297 

-.00158 

-.00661 

.00010 

-.00553 

10.330 

30.540 

-.03632 

.60615 

.05346 

-.01114 

-.011619 

-.01X154 

-.00514 

10.330 

35 .670 

-.04175 

1.04652 

.05361 

-.02606 

-.00647 

-.1X1107 

-.00576 


GRADIENT 

.00099 

.01424 

-.00224 

.00165 

.worn 

-.00055 

.00119 


(Rai0f7N> ( 19 SEP 74 ) 

PARAMETRIC DATA 


.000 

158.000 

,000 


CL 

-.18267 

-.12774 

-.06674 

.i»149 

.09423 

. 2251 ^ 

.37772 

.53660 

.69430 

,8455a 

.01339 


W.T.Q = 
ELEVON = 
RUDFLR 5 


CD 

.14720 

.11052 

.07652 

.06649 

.07510 

.12165 

•20466 

.32608 

.46061 

.66260 

-.00197 


150. OlX) 

.000 

55.000 


L/D 

-1 .24026 
-1.15576 
-.84999 
.IV2T70 
1 .25474 
1.64966 
1.64544 
1.65176 
1 ,44402 
1.23677 
.17105 


(RQI08N) ( 19 74 ) 

PARAPETRJC DATA 


.000 

156.000 

.000 


CL 

-.18977 

-.13522 

-.06382 

-.01595 

,07923 

,20530 

.35561 

.50924 

.66666 

.61692 

.01319 


W.T ,8 2 ! 
ELEVON = 
RU3FLR = 


CD 

•14026 

,10218 

.07179 

.05884 

.06675 

.10037 

.16783 

.30032 

.45672 

.65379 

-.00252 


150,000 

.000 

55 .000 


L/D 

-1.35296 

-1.32336 

-1.16756 

-.E7U4 

1.16696 

1.69437 

1.69437 

1.69565 

1.46451 

1.25257 

.17423 



fiKyt 19 GCP 74 


TABUUTEO SOURCE OATA, URC CFhT 101 (OA-aS) 


PAGE 11 


OA-65 CFHnOl MODEL 01M49N50 PITCH DOWN 


REFERENCE DATA 


9REF = 

2690.0000 SO.FT. XMRP 

s 1076 .7000 

IN. XO 




BETA = 

LREF 5 

474.6100 IN. 

YMH* 

= .0000 

IN. to 




PC-RC8 a 


936.6600 IN. 

WRP 

11 

s 

IN. 2D 

• 



BOFLAP = 

SCALE = 

.0100 










RCN NO, 73/ 0 

RN/L s 

1.00 CIUOieNT IN1ERVAL s -S, 

,00/ 5,00 

MACH 

ALPHA 

BETA 

04 

CA 

CLM 

C8L 

CtN 

CY 

10,330 

-10.362 

,00062. 

-.22169 

.09606 

-.01766 

.00069 

.00009 

-.00716 

10,330 

-5,267 

.00446 

-.15143 

.07909 

-.01153 

.00024 

-.Q0Cy92 

-.00372 

10,330 

-.149 

,00337 

-.08719 

,06367 

-.00465 

-.00006 

-.00070 

-.ai 2 ii 

10,330 

4.993 

,00511 

-.01326 

.05296 

,00393 

-.00019 

-.00059 

-.00235 

10.330 

10,075 

,00120 

.06441 

.04606 

.01159 

-.axiT6 

-.oatso 

-.ai2lT 

10.330 

15.156 

-.00410 

.21379 

.04207 

.01435 

-.00126 

-.00074 

-.ai317 

10.330 

20.207 

-.00341 

.36360 

.04334 

.01665 

-.00063 

-.00094 

-.00397 

10.330 

25.456 

-.00345 

.56678 

.04413 

.01341 

-.00079 

-.00107 

-.00465 

10.330 

30.640 

-.00462 

.60794 

.04397 

.00325 

-.00092 

-.00110 

-.1X1564 

10.330 

35 .736 

-.00597 

1.05004 

.04279 

-.01269 

-.00122 

-.00124 

-.00712 


GRADIENT 

.00034 

.01436 

.00206 

.00167 

-.00002 

.oaxi2 

-.OOtXB 


tRQlDSN) ( 19 SEP T4 ) 
PARAICTRIC DATA 


,000 

167.0CM3 

.000 


CL 

-,e0043 

-.14350 

-.00702 

-.01701 

.07505 

.19535 

.34521 

.51265 

,67273 

.62734 

.01346 


W.T.Q - 
ELEVON = 
RUDPLR = 


CD 

.13636 

.09271 

.06369 

,05160 

.06014 

,09650 

.17324 

.29291 

.44959 

,64601 

-.00239 


ISO. ODD 
,000 
55.000 


Lyo 

-1 .46906 
-1.54765 
-1 .36196 
-.34523 
1.24790 
2.U244T 
1,99263 
1 .75017 
1.49633 
1 .27673 
.19773 


OA-65 CFHTIOI MODEL 32-0 01M61 TAW 


(RQllONl C 19 SEP 74 ) 


REFEfCNCE DATA 


PARA^CTR1C DATA 


Si& - 

2690. oaio 

Sfi.FT. 

XMf^ s 

10r6.7DCX> IN. 

XO 

BETA = 

.000 

W.T.Q = 

100.000 

- 

474.6100 

IN. 

tNRP s 

.0000 IN. 

to 

PC-RCS 

660.000 

ELEVON = 

15 .000 

b^f = 

936.6160) 

IN, 

= 

400.0WI0 IN. 

20 

BDFLAP = 

13.750 

RUDFLR = 

55 .000 

SCALE = 

.OlOO 












RLM NO, 

$6/ 0 FN/L 

= 

.66 GRADIENT INIERVAt = -5,00/ 5.01 





MACH 

ALPHA 

BETA 

10.300 

14.616 

-.01927 

10.300 

20.137 

-,03523 

10.300 

23.153 

-.04555 

10.300 

30.196 

-.05060 

10.300 

35 .445 

-.05656 


GRADIENT 

-.00176 


CN 

CA 

ON 

.27098 

.06912 

-.04863 

,47105 

.07720 

-.06888 

,66437 

.08644 

-.09035 

.92317 

.09T01 

-.11T62 

1 .10735 

.10701 

-.14990 

,04452 

,00166 

-.00490 


CBL 

CtN 

CY 

-.00746 

-.00242 

.01035 

-.ai969 

-.00091 

.00934 

-,01070 

-.00064 

.00906 

-,01117 

-.00126 

.00950 

-.01158 

-.00157 

,00691 

-,00019 

.00003 

-,aiai5 


CL 

CB 

L/D 

,24429 

.13612 

1 .79467 

.41566 

.23465 

1.77152 

.58274 

,36912 

1.57871 

.74910 

.54817 

1 .36655 

.90524 

.77576 

1,16691 

.03226 

.03103 

-.03231 



DATE 19 SEP T4 


TA6UU1ED SOURCE DATA, LARC CThT 101 COA-6S) 


PACE 12 





OA-09 

CFHTIOI MODEL 52-0 

01N43N6Q PITCH DGU4 


(RQlllN) ( 19 

SEP 74 ) 


REFERENCE DATA 







PARAfCTRIC DATA 


SREF = 

2690.0000 

S9.FT. XMRP 

s lore .7000 in. xo 




BETA ^ 

-IH)0 

W.T.Q = 

100.000 

LREF = 

474 .6100 

IN. tHRP 

= ,aCX3D IN. >o 




PC-RCS = 

770.000 

El£VON = 

15.000 

BRET = 

936 .6600 

IN. ^RP 

= 4cio.oaao in. zo 




BDFLAP = 

15.750 

RUOFLR = 

55.000 

SCALE = 

.OUW 













RUN NO. 57/ 0 

RN/t = 

.69 6IUDIENT INIERVAL s S. 

.00/ 5.00 




MACH 

ALPHA 

8ETA 

CM 

CA 

OM 

C8L 

CVN 

CY 

CL 

CD 

L/C 

IQ. 500 

15.159 

-.00297 

.19619 

•01663 

.02778 

-.00009 

-.00172 

- -00098 

.16501 

.06736 

2.74671 

10.300 

20.150 

-.00123 

.56051 

.02457 

.01152 

.00022 

-.00198 

-.00197 

.54882 

.15396 

2,26574 

10.500 

25.256 

-.00064 

.60599 

.03449 

-.01054 

.00005 

-.00189 

-.00316 

-53344 

.26958 

1.64210 

10.500 

30.512 

-.00150 

.04564 

*04365 

-.03764 

.00006 

-.00173 

--00461 

.70655 

.46705 

1.51279 

10.51X1 

35.319 

-.001 CM 

1.06440 

.05209 

-.06595 

-.00001 

-.00167 

-.00566 

.85470 

.66942 

1 -27677 


gradient 

.00007 

.04425 

'.00176 

-.00467 

-.00000 

.00001 

-.00024 

-03349 

.02992 

-.07289 





OA-85 CFHTIOI MODEL 32-0 01N43N44 RXL 


(RQI12N) < 19 

SEP 74 ) 


REFERENCE DATA 



PARAKCTRIC DATA 


SREF s 

2690.0000 SQ.FT. 

s 

1076.7000 IN. MO 

BETA = 

,000 

W.T.Q = 

100.000 

LREF s 

474.8100 IN. 

YMRP = 

.0000 IN. to 

PC-RCS = 

764 .IX»0 

ELEVCN s 

15.000 

BRET s 

936.6600 IN. 

2HI^ = 

400.0000 IN. 20 

fiCFLAP s 

13.750 

RICFLR s 

55 .000 

SCALE = 

.0100 








RIPTNO. 50/0 W/L s *65 OIUOIENT INTERVAt = -5.00/ 5.00 


MACH 

ALPHA 

BETA 

CM 

10.300 

15.036 

-.05328 

.22663 

10.300 

20.129 

-.06763 

.45000 

10.300 

23.293 

-.06126 

.64339 

io.5ai 

30.261 

-.08553 

.66106 

10.300 

35 .324 

-.09490 ‘ 

1.14423 


gradient 

-.00200 

.04497 



CLM 

CBL 

CtN 

.04769 

-.01813 

-.01591 

.00461 

.05616 

-.03812 

-.01683 

,00467 

.06566 

-.05761 

-.01649 

.00607 

.07555 

-.08422 

-.01631 

.00544 

.08553 

-.11535 

-.01663 

,00512 

.00163 

-.{X34r4 

-.txxxe 

.00004 


cy 

CL 

CD 

L/0 

'.00552 

.20062 

.10542 

1.97090 

'.00071 

.30371 

.20261 

1.09300 

.00581 

.55366 

.33425 

1 .65659 

‘.I'i05e3 

.72205 

.50955 

1.41910 

.00568 

.86412 

.73157 

1.20086 

.00018 

.03332 

.05070 

-.05970 



DA1C 19 

EEP T4 

tabuuted scwrce data, UHC CFHT lOl 

(OA-05) 



PAGE 13 



OA-05 

CFHnOl HOOCt 32-0 01N43N44 

ROLL 


(R9tl3N} ( 19 

SEP 74 ) 


KFEI^NCE DATA 







PARA»CTR1C 

DATA 


SREF s 

2690.0000 sa.FT. XHRP 

s 1076.7000 IN. XO 




BETA = 

.000 

W.T.9 = 

100 .000 

LREF = 

474.6100 IN. WRP 

£ .0000 IN. yo 




PC-RCS = 

767.000 

EL£VON = 

.000 

BREF 

936.6800 IN. ZMRP 

s 400.0000 IN. 20 




8DFLAP r 

.000 

RUDFLR = 

55.000 

SCALE ::: 

.0100 











RUN NO. 36/ 0 

RN/L = 

.65 GRADIENT INTERVAL = S. 

.00/ 5.00 




HACH 

ALPHA BETA 

CN 

CA 

CLH 

CBL 

cyn 

CY 

CL 

05 

L/0 

ici,3oa 

14.994 -.04930 

.17493 

.03006 

.02661 

-.01461 

•00316 

-.00119 

.15912 

.08204 

1 .93950 

ia.300 

20.254 -.06441 

.34062 

.03996 

.02900 

-.01637 

.00296 

.00204 

.31324 

.15017 

1 .96036 

1G*3D0 

25 .271 -.G7S64 

.33963 

.04103 

.03007 

-.01606 

.00407 

-.00165 

.47013 

.26619 

1.75294 

10*3tH3 

30.376 -.06339 

.76230 

.04364 

.02191 

-.01669 

.00304 

-.00006 

.63556 

.42333 

1.50132 

iu*3tia 

35.464 -.1^392 

1 .00605 

.04450 

.1X1671 

-.01742 

.00265 

-.txwe 

.79537 

.62022 

1.27917 


GRADIENT -.00212 

.04061 

.00033 

-.00101 

-.00012 

-.00002 

-.1X1004 

.03113 

.02623 

-.03515 




OA-05 

CFMTlOl MXEL 52-0 

01N44 PITCH UP 


(RQI14N> ( 19 : 

SEP 74 > 


REFERENCE DATA 







PARAMETRIC DATA 


= 

2690.0000 SQ.FT. XMRP 

= 1076,7000 IN, )0O 




BETA s 

.1X10 

W.T.Q = 

100.000 

U«F = 

474.8100 IN. YMI^ 

= .0000 IN. yo 




PC-RCS = 

775 .000 

ELEVCN = 

.OLXi 

BI«F = 

936.6000 IN. 

= 400.0000 IN. 2D 




bdflap = 

.otx» 

RUDFLR = 

55.1HX1 

SCALE s 

MOO 











aw NO, 40/ 0 

f^/L = 

.68 gradient interval = -9, 

,DQ/ 5.00 




MACH 

ALPHA BETA 

a) 

CA 

CLM 

CBL 

ON 

CY 

CL 

CE 

Lyo 

10.300 

15.043 -.04345 

.23525 

.06125 

-.01545 

-.00544 

,a;644 

-.01075 

.21129 

.12021 

1 .75774 

10.300 

20.350 -.04472 

.41452 

.06396 

-.01590 

-.00468 

,00065 

-.02147 

.36640 

.20414 

: .79485 

10.3tX> 

25.166 -.04727 

.60476 

.06501 

-.01607 

-.00506 

.00930 

-.02472 

,51971 

.31602 

1 .64456 

10.300 

30,344 -.04736 

,63013 

.06651 

-.02735 

-.00513 

.00929 

-.02523 

.66281 

.47677 

1 .43214 

10.300 

35.498 -.04629 

1 ,07503 

.06664 

-.04523 

-.00522 

.00693 

-.02563 

.63653 

.67649 

1.23295 


GRADIENT -.00024 

.04116 

.IXX126 

-.00132 

.oixxm 

.00003 

-.IXX';34 

,03070 

.02729 

-.02771 



o 

> 

SEP T4 


TABUUteO SOURCe 

DATA, LARC 

cfht 1D1 

(OA-89) 



PACE 14 




OA-65 

(7HT101 MODEL 92-0 OtmSNSO PITCH DCWN 


(RQM5N) < 19 

SEP 74 ) 


INFERENCE DATA 







PARAMETRIC DATA 


3«EF = 

2^90.0000 SQ.FT. XMRP 

i 1076.7000 IN. YO 




BETA = 

.000 

W.T.Q = 

100.000 

LREr = 

474.S10D IN. 

YMRF 

- .0000 IN. YO 




PC-RCS = 

771,000 

ELEVON £ 

.000 

BRET = 

936.6600 IN. 

2Hf?P 

s 400.DD00 IN. ZO 




BOFLAP = 

.000 

RUDFLR = 

55.000 

SCALE = 

.0100 













RUN NO. 41/ 0 

RN/L s 

.68 CRADIENT IN^RVAL = -S 

.00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

OM 

CBL 

CTN 

CY 

CL 

CD 

L/D 

10»300 

15.186 

-.00499 

.M671 

.00479 

^07187 

-.00092 

-..00106 

-.00084 

.14033 

.04306 

3.25687 

10,3C)0 

20.252 

-.00606 

.31276 

.00715 

.07483 

-.00114 

-.00124 

-.00175 

.29095 

.11497 

2.53072 

1CI*3C» 

25.386 

-.00662 

,50163 

.00923 

.07649 

-.00083 

-.00133 

-.00233 

.44923 

.22340 

2.01090 

10.30U 

30.452 

-.00474 

.71469 

.01097 

.07129 

-.00075 

-.00116 

-.00334 

.61054 

.37167 

1.64268 

lO.StiO 

33 .633 

-.00572 

.95210 

.01161 

.G5803 

-.00090 

-.00116 

-.00457 

.76805 

.56278 

1 .36475 


6RADXD4t 

-.OCiOOO 

.03955 

.00034 

-.IXXISl 

.00001 

-.ooorci 

-.00018 

.03195 

,02547 

-.09190 




OA-65 

OTHTlOl MODEL 32-0 01N43N60 PITCH DOLN 


IRQI16N) < 19 ^ 74 > 


fEFEfCNCE 

DATA 







PARAtCTRIC DATA 


6R£I^ s 

2690.0000 SQ.FT. 

c 1076 .7000 IN. NO 




BETA = 

.ooo 

W.T.Q = 

IGO.OOn 

U& = 

474; 8100 


s ,0000 IN. >0 




PC-RC3 = 

773.000 

ELEVCN £ 

•20.000 

3REF s 

936.6800 IN. 

>0^ 

= 400.0000 IN. 20 




BDTLAP 

-14 .250 

RUDFLR = 

55 .0011 

SCALE = 

^0100 













RJ4 NO. 16/ 0 

JW/L s 

.68 GRADIENT INTERVAL ^ -5. 

,00/ 5.00 




tUCH 

ALPHA 

BETA 

04 

CA 

CLH 

CBL 

CTN 

CY 

CL 

CD 

L^ 

to.soo 

15.144 

.00524 

.12173 

.00513 

.08472 

.00081 

-.00156 

rOoens 

.11616 

.03676 

3.16070 

10,300 

20.285 

.00541 

.28552 

.00493 

.09282 

.00050 

-.00172 

-.1X1107 

.26610 

.10361 

2.56836 

lo.stw 

^.416 

^00494 

;4t494 

.00515 

^lODlO 

.00013 

-.01187 

-.txeer 

.42676 

>20849 

2.04690 

10,300 

30.542 

.00468 

.615112 

.00395 

.10256 

-.00003 

-.00184 

-.00249 

^68461 

.34953 

1.67255 

10.300 

35.623 

.00403 

.90086 

.00301 

.10388 

.OODltJ 

-.130200 

-.00561 

.73053 

.52715 

1.38580 


gradient -.00006 

.03814 

-.00010 

.00094 

-.00004 

-.00002 

-.00017 

.03021 

.IT2394 

-^08683 



REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 


CATE 19 

SEP T4 


TABUUTEO SOURCE 

DATA, URC 

CTMT 101 

(OA-63) 



PAGE 15 




OA-es 

CFHTIOI MOOEL 32-0 OIN43N44 

ROLL 


IRatl7N> ( 19 

^P 74 ) 


fCFE PENCE 

Data 







PARA»CTR1C DATA 


sncF = 

£690,0000 SQ.FT, XMRP 

= 1076.7000 IN, XO 




BETA £ 

.000 

W.T.Q s 

100,000 

LREF s 

474,8100 IN. 

YMRP 

= .0000 IN, lO 




PC-RCS = 

768.000 

ELEVCW = 

-20.000 

BREF = 

936.6600 IN. 

^RP 

s 400.0000 IN. 20 




bdflap = 

-14.250 

RUDFLR = 

55 .OIW 

SCALE = 

.0100 













RUN ND. 16/ D 

RN/L = 

.6? GRADIENT INTERVAL = -5. 

.00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

ca 

CLM 

CBL 


CY 

CL 

05 

L/D 

10.5D0 

15.226 -.00610 

.09969 

-.03435 

,11607 

.00473 

,00595 

-.02137 

,10522 

-.00696 

-15.10639 

10.3QQ 

20.208 -.00322 

.25656 

-.03423 

.12537 

,00483 

.G0S9D 

-.02168 

.25259 

,05650 

4 .47087 

U1 ,31.10 

25 .395 

.00061 

.44502 

-.03418 

.13389 

.00484 

.00602 

-.02297 

.41667 

,15997 

2.60463 

10,300 

30,537 

.00436 

.66576 

-.03417 

.13636 

,00475 

,00604 

-.02300 

.59080 

,30885 

1 .91291 

10.300 

35 .723 

,00678 

.68684 

-.03544 

.13551 

,00445 

.00618 

-,02446 

,74067 

.48902 

i. 5 1460 


GRADIENT 

,00065 

.03866 

-,tXU104 

,00097 

-.00001 

,00001 

-.00015 

.03135 

,02427 

♦59225 






OA-65 

CFHTIOI MODEL 32-0 

01N61 

YAW 


<RQ110N) ( 19 : 

SEP 74 } 


F^TEI«^4CE DATA 







PARAACTRIC DATA 


SPEF = 

2690.0CX10 

SQ.FT. XMRP 

- 1076.7000 IN, XO 




BETA = 

.IXX) 

W.T.Q = 

lOO.OtXl 

LRBF = 

474,811X1 

IN. 

TMFJ* 

= ,0000 IN, yO 




PC-RCS = 

060.01X1 

ELEVCN = 

20. 01X1 

BREF = 

936.6800 

IN. 

2MRP 

3 400,0000 IN, 20 




BDFLAP = 

-14 .250 

RUDFLR = 

55 ,01X1 

SCALE = 

.0100 















RlU NO. 17/ 0 


.68 GRADIENT INTERVAL = -5, 

.00/ 5 ,00 




MACH 

ALPHA 


BETA 

Oi 

CA 

CLM 

CBL 

CTN 

CY 

CL 

CD 

L/0 

10.300 

15.121 


-.cxiaos 

.21006 

.05919 

,01032 

-.00615 

-.0037$ 

,01243 

.18735 

,11194 

1 .67369 

10.300 

20.223 


-.02002 

.36944 . 

.06042 

,02003 

-.00760 

-.00243 

.01174 

,32578 

.18440 

1 .76670 

10.300 

25.342 


-.02854 

.55072 

.06197 

,03020 

-.00850 

-,00239 

.01098 

.47843 

.29515 

1 .62096 

10.300 

30,315 


-.03429 

.76864 

-06332 

,03465 

-.00888 

-,00297 

.01159 

,63157 

.44264 

1 .42682 

10,300 

35.592 


-,03828 

.99289 

.06264 

.03453 

-.00959 

-,00366 

.01111 

.77095 

.62880 

1.22607 


GRADIENT 


-,00146 ‘ 

,03851 

.00019 

.00123 

-.00015 

-,OOLXn 

-.00005 

,02886 

.02533 

-.02422 



PA6E 16 


0A1C 19 SP 74 


TABUUlCD souses OATAi LARC OTHT 101 (OA-eS) 


OA-aS CFHTIOI MODEL S2>0 02N43N6D PITCH DOWN 


(ROIldN) ( 19 SEP 74 ) 


REFERENCE DATA 


PARAtCTRlC DATA 


Sf£F 


2690 » moo 

SQ,FT. 

XNRP = 

1076.7000 

IN. XO 

BETA s 

.000 

w.T.a = 

100.000 

LREF 


474,8100 

IN. 

ymw= = 

.0000 

IN. lO 

PC-RCS = 

772.000 

ELEVCN = 

-20.000 

BRCF 

SCALE 

- 

936 .6800 
,0100 

IN. 

2HRP = 

400.0000 

IN. 20 

BOFLAP = 

-14.250 

RUDFLR = 

55.000 




RUN 

NO. 32/ 0 

RN/L = 

.55 GRADIENT INTERVAL s -5. 

,00/ 5.00 




KACH 

ALPHA 

BETA 

CN 

CA 

OH 

<3L 

CYN 

CY 

CL 

CD 

L/D 

1Q«300 

13.066 

-.00172 

,21937 

.00699 

.02144 

-.00045 

-.00106 

•00031 

.21002 

.06377 

3.29316 

10.3f)0 

20,198 

-.00101 

.35633 

•00639 

.03675 

.00047 

-.00115 

.00037 

•33221 

.12902 

2.57488 

10.300 

25 .268 

-.00063 

.53188 

.00662 

.CM57D 

.00037 

-.00118 

-.00120 

,47816 

.23301 

2.U5207 

10.300 

30.441 

.IXXMO 

.73993 

.00736 

.05l»3 

.00045 

-.00125 

-.00158 

•63421 

•38123 

1 .66360 

io.sm 

35.502 

.00187 

.94887 

.00532 

.05200 

.00069 

-.00137 

-.00199 

.76938 

•55537 

1 .38535 


GRADIENT 

.00017 

.03605 

-.00005 

•00147 

.00304 

-•mool 

-.Ci0O13 

•02780 

.02417 

-.09249 






CA-65 CTHTlOl MCOEL 32-0 03N43N60 PITCH DOLN 


(R9I20N) ( 19 

XP 74 ) 



REFERENCE DATA 



PARAfCTRlC 

DATA 


Sf£F 

- 

2690.0000 5Q.FT. 

XH(6* = 

I076.70ai IN. NO 

BETA = 

.000 

W.T.Q = 

100.000 

UCF 

s 

474.6100 IN. 

ymrp = 

•0000 IN. YO 

PC-RCS = 

TTE.OTiO 

ELEVON £ 

-20.000 

Bfcr 

SCALE 

- 

936.6800 IN. 
.0100 

2NFJ* = 

400.0000 IN. 2> 

BDFLAP s 

-14.250 

RiJDFLR s 

55,000 


RlN NO. 34/0 SNA. <= 


.64 GRADIENT INTERVAL » -5.00/ 5.00 


MACM 

ALPHA 

BETA 

10.300 

19 .041 

-.00347 

10,300 

20.204 

-,00451 

in,3LX3 

23 .400 

-,00334 

10.3LK> 

30,274 

.00172 

10,300 

35 ,469 

,00136 


GRADIENT 

,00031 


CN 

CA 

Cl>4 

.24722 

,02566 

-.01412 

.39744 

,02660 

.00602 

.57625 

.02610 

.01504 

.75600 

•02755 

.02377 

.97525 

•02798 

,02906 

.03564 

.00010 

.00205 


CBL 

CYN 

CY 

.00009 

-.00070 

-.00036 

-.00001 

-.00083 

-.0Qli97 

.00021 

-.00090 

-.00220 

.00171 

-.001(63 

-.00217 

.00066 

-.00116 

-.00288 

.00006 

-.011001 

-.00012 


CL 

CD 

L/0 

.23204 

.08913 

2 .60338 

.36360 

.16223 

2.24256 

.50931 

•27083 

1.86058 

.63970 

.40532 

1.57824 

.77804 

.58866 

1.32167 

,02686 

.02437 

-,06339 



OAlt 19 *<» 7* 


TABULA1ED SOURCC 0ATA« LARC CFHT 101 (0A-BS) 


PAGC 17 


OA-85 CFHTIOI MOOCL 32-0 01N42N45 PITCH DOM (ROUlN) ( 19 SCP 74 > 



fCFE PENCE 

DATA 







PARAtCTRtC DATA 


SflEF = 

2690.0000 SQ.FT* XMRP 

= 1076.7000 

IN, XD 




BETA = 

.000 

W.T.Q = 

100 .000 


474.5100 IN. 


= .0000 

IN. VO 




PC-RCS = 

795. DOO 

ELEVON = 

-20.000 

Bf?EF = 

956.6500 IN. 

2MPP 

8 

-4 

II 

IN, 20 




BOFLAP = 

-14.250 

RU3FLR s 

53 .000 

SCAUt = 

.0100 













RON NO. 18/ 0 

RN/L = 

.65 gradient interval s -5. 

.00/ 5.00 




MACH 

ALPHA 

BETA 

04 

CA 

ON 

CBL 

CTN 

CY 

CL 

CO 

L/D 

IQ. 500 

14 .982 

•00445 

.19475 

.05521 

,03410 

.00065 

-.00124 

-.00279 

.17954 

.08243 

2,17816 

IQ, 500 

20 .349 

.00574 

.36055 

.05414 

,04509 

.00078 

-.00116 

-.00597 

.32597 

.15751 

2.07214 

JO. 500 

25 .365 

.00455 

.55697 

.03508 

.05296 

.00058 

-.00132 

-.00495 

.47018 

.26173 

1.79645 

10.500 

50.435 

.00357 

.74461 

.03549 

.05777 

.00019 

-.00144 

-.00461 

.62404 

.40778 

1.53035 

10.500 

35.515 

,00260 

.96141 

.03543 

.06160 

-.00002 

-.00147 

-.00661 

-76515 

.58570 

1 .30293 


GRADIENT 

-.00007 

.03747 

.00004 

.00133 

-.00004 

-.00001 

-.00012 

.02864 

.02454 

-.04474 





OA-85 

CFHTIOI MODEL 32-0 03N42N45 PITCH 00U4 


(R<]1Z2N) < 19 9tP 74 > 



DATA 







PARAICTRIC DATA 


sref ^ 

2690.0000 SQ.FT. XMW* 

= 1076.7000 IN. NO 




BETA = 

.000 

W.T.Q = 

100.000 

LPEF = 

474.8100 IN. 


= .0000 IN. TO 




PC-RCS = 

764.000 

ELEVCN = 

-20,000 

BfCT - 

956.6800 IN. 

2MPP 

s 40Q.OQDO IN. 25 




BDFLAP = 

-14 .250 

RUDFLR = 

55.000 

SCALE = 

.0100 













RUN NO. 55/0 

PN/L = 

.65 GRADIENT INTERVAL = -5. 

.00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

CIN 

CBL 

ctn 

CY 

CL 

CD 

LAi 

1U.5e!M3 

14.914 

-.00170 

.22598 

.04221 

-.00349 

.00001 

-.00052 

-.00207 

.OT50 

.09895 

2.09712 

10.300 

20.205 

-.00531 

.56014 

.04306 

.01336 

-.00011 

-.OCX35D 

-.00293 

.34188 

.17170 

1,99111 

10.300 

25.268 

-.00452 

.55912 

.04306 

.02349 

-.CJ0058 

-.00071 

-.00285 

.48724 

.27761 

1.75516 

10.300 

30.578 

-.00482 

.76263 

.04187 

.02928 

-.00048 

-.00184 

-.1X1337 

,63675 

,42179 

1.50964 

10.300 

35 .544 

-.00502 

.98961 

.05840 

.03067 

-.00064 

-.aiD83 

-.00480 

.78306 

.60665 

1 .29078 


GRADIENT 

-.00016 

,03713 

-.00017 

.00164 

-.00003 

-.00002 

-.00011 

•02811 

.02459 

-.04068 



DAIC ;9 

SEP T4 


TABULAieo SOURCE DATA, URC 

CFMT 101 

(0A-85> 



PAOE IS 




OA-BS 

CFHTIQI MODEL 3ZH3 Q1N46N47 PITCH tXM* 


<R9I23N) ( 19 

SEP 74 ) 


RETEfCNCC 

DATA 







PARAICTRIC 

DATA 


SREF = 

2690.0000 S9.FT. XMRP 

= 1076.7000 IN. YO 




beta s 

,000 

w.t.q = 

150.000 

LREF ^ 

474.6100 IN. 

YMRP 

= .0000 IN. K> 




PC-RCS = 

311.000 

ElEVON = 

-20 .000 

6REr = 

936.6800 ]N. 

»1Rf 

= 400. 0000 IN. ZO 




BOFUP = 

-14.250 

RUDFLR s 

55.000 

SCALE = 

.0100 













mi* NO 

. 21/0 

RN/L = 

1.0} CRADIENT IN^RVAL = -5. 

.00/ 5.00 




HACH 

AlPHA 

BETA 

Oi 

CA 

CLM 

C8L 

ON 

CY 

CL 

CD 

L/D 

1L1.S30 

15.217 

.00451 

.20561 

.04033 

.02574 

,01X170 

-.00142 

-.00104 

.18601 

.09294 

2.02291 

10.330 

20.299 

.00407 

.36066 

.04125 

.03553 

.00042 

-.00159 

-.00249 

.33146 

.16658 

1.90961 

10«S30 

25.315 

.00331 

.55073 

.04265 

.04516 

,00010 

-.00182 

-.00267 

.47056 

.27590 

1.73453 

10.330 

30.707 

,00214 

.75931 

.04320 

.05155 

.00005 

-.00136 

-.00330 

.63075 

.42495 

1 .40431 

10.330 

35 .648 

,00057 

.98273 

.04193 

,05160 

^.00034 

-.00144 

-.00442 

.77202 

.60951 

1.26662 


fifWOlENT 

.OOCQl 

.03^64 

.00010 

.00132 

-.00005 

•cmx) 

-.00015 

.02040 

.02500 

-.03900 





OA-69 

CFHnOt MODEL 92-0 01N1TN46 

RXU 


IR&I24N) ( 19 

SEP 74 ) 


FCFERCNCE DATA 







PARA>CTR1C DATA 


SREF s 

2090.0000 

Sa.FT. XMRP 

s 1076 .7CXX) IN. yO 




BETA s 

.000 

W.T.Q s 

150.000 

UCT s 

474 .0100 

IN. >MRP 

s .OCXn IN. YO 




PC-RCS = 

3G2.00G 

ELEVON = 

-20.000 

BREF 

936,6800 

IN. 2HRP 

s 400.0000 IN. 20 




BDTLAP = 

-14 .250 

RUDFLR s 

55.000 

SCALE s 

.0100 













RUN NO. 22/0 

RN/L a 

1.01 GRADIENT INTERVAL s *6, 

,00/ SM 




MACH 

ALPHA 

BETA 

<N 

CA 

CU4 

CBL 

CtN 

CY 

CL 

CD 

L/0 

10.330 

15.212 

-.01712 

.22079 

.05081 

.01057 

-.00387 

-.00083 

,00447 

.19972 

.10697 

1.06715 

1G.33D 

20.304 

-.02227 

.38647 

,05267 

.02183 

-.00442 

-.00116 

.0r*396 

.34410 

.10350 

1 .07564 

10.330 

25.505 

-.03201 

.57114 

.05364 

.03183 

-.00519 

-.00069 

.OIU60 

.49239 

.29434 

1 .67207 

10.330 

30.670 

-.03356 

.77924 

.05362 

.03690 

-.00527 

-.00150 

.1K1200 

.64276 

.44377 

1.44645 

10,330 

35.021 

-.03916 

1.00924 

.05303 

.03615 

-.00503 

-.00210 

.00202 

.70731 

.63366 

1.24240 


GRADIENT 

-.00107 

.03619 

.00011 

.00128 

-.naxw 

-.ooexi6 

-.00006 

.02857 

.02547 

-.03252 



DAIC 19 

8£P 74 


TABUUIED SOURCE DATA* URC CFhT tOi 

(OA-M) 



PAGE 19 




0A-8S 

CFHTIOI MCX)EL 32-0 

01N48 PITCH UP 


<R«I2SN) { 1» 

SEP 74 ) 


fSFEICNCE DATA 







PARAfCTRIC DATA 


8REF 5 

2600.0000 sq.ft. KMf9=» 

s 1076.7000 IN. NO 




6ETA s 

.000 

W.T.Q = 

190.000 

LRET r 

474 .6100 IN. 

YW 

5 .0000 IN. ID 




PC-RC9 5 

302.000 

ELCVON s 

-20.000 

BfS£F = 

936.6600 IN. 

ZWJ> 

s 400.0000 IN. 20 




BDFLAP s 

-14.250 

RU)FLR = 

55.000 

SCALE = 

.0100 













RIW NO. 24/0 

RN/L s 

1.01 GRADIENT INTERVAL = -6. 

.00/ 5.00 




HACh 

ALPHA 

0ETA 

CN 

CA 

ON 

CBL 

CtN 

CY 

CL 

CD 

LA> 

in.33D 

14 .97S 

*•01410 

.23195 

.06004 

-.00092 

-.00118 

.00141 

-.00741 

.20856 

.11794 

1 .76634 

111.3311 

20.251 

-.01614 

.39896 

.06171 

.01034 

-•DD130 

.00137 

-.00811 

.35294 

.19599 

1.601^0 

10.330 

25.509 

-.01962 

.59313 

.06264 

.01954 

-.00165 

.001 ae 

-.01002 

.50633 

.31196 

1 .62946 

10.330 

30.643 

-.01730 

.81033 

.06299 

.02316 

-.00162 

.00117 

-.00912 

.66507 

.46720 

1.42352 

10.330 

35 .766 

-.01608 

1.02864 

.06147 

.02208 

-.00179 

.noios 

-.00972 

.79686 

.65124 

1.22667 


CRADICNT 

-.00018 

•03656 

.00008 

•00114 

-.00003 

-.00002 

-.00011 

.02872 

.02571 

-.02604 





OA-95 

a=^HT101 MCOEL 32-0 D2N46N47 PITCH 0CU4 


(RdlZCN) ( 19 

SEP 74 > 


rarE(£NCE DATA 







PARAMETRIC DATA 


SfCF = 

2690,0000 

SQ.FT. XMRP 

1076.7000 IN, NO 




BETA = 

.000 

W.T.Q = 

150.000 

LfCF = 

474.8100 

IN. YMM* 

= .0000 IN. TO 




PC-RCS = 

311.000 

ElEVON = 

-20.000 

sf«r = 

936.6600 

IN. 

= 400.0000 IN. 20 




BDFLAP = 

-14 .250 

RU5FLR = 

55 .000 

SCALE a 

.0100 













ran NO. 31/ 0 

RN/L s 

.99 GRADIENT INICRVAL = -9. 

.00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CBL 

CYN 

CY 

CL 

CD 

LA) 

10.330 

15.121 

.00145 

.22400 

.04307 

.01066 

.00047 

-.00137 

-.00062 

.20501 

.10001 

2.04996 

10.330 

20.297 

.00302 

.37409 

.04403 

.01999 

.00049 

-.00140 

-.00160 

.33559 

.17106 

1.96161 

10.330 

25.492 

-.00093 

.55347 

.04526 

.03010 

-.00007 

-.00120 

-.ai250 

.48010 

.27907 

1 .72034 

10.330 

30.692 

.00086 

.75461 

.04549 

.03654 

-.00016 

-.00147 

-.00312 

.62569 

.42429 

1,47466 

10.330 

35.832 

-.OOClSl 

.97705 

.04463 

.03627 

-.00039 

-.00139 

-.00435 

.76601 

.60815 

1.25956 


GRADIENT 

-.00012 

.03641 

.aioa9 

.00130 

-.00005 

-.IXXKXJ 

-.01HU7 

.02725 

.03450 

-.03991 



GATE 19 

SEP T4 


TABULATED SOURCE DATA, URC O^T SDt 

(OA-65) 



PACE eo 




OA-65 

CFHTIOI MXEL 32-0 03M46N47 PITCH DOWN 


(RQI27N) ( 19 

SEP 74 ) 


seteremce data 







PARAICTRIC 

DATA 


SREF = 

ZeSD.UUDO S4.FT. XMRP 

= 1076.7000 IN. ytO 




BETA = 

.two 

W.T.9 = 

150.000 

LR£F = 

474,6100 IN. 

YMRP 

= ,0000 IN. yo 




PC-RCS = 

311.000 

ELEVCN = 

-20 .000 

DREF s 

936.6600 IN. 

2HRP 

- 400 .0000 IN. zo 




0OFLAP = 

-14 .250 

RU3FLR = 

55.000 

SCALE = 

.0100 













RLN NO, 33/ 0 

RN/t = 

l.OCt ORADIENT INTERVAL : -9.00/ 5.00 




MACH 

ALPHA 

BETA 

Qi 

CA 

CLM 

CBL 

C\N 

CY 

Ct 

CD 

L/D 

10.330 

19.099 

-.00311 

.22797 

.04670 

.00433 

-.0003? 

-.00078 

-.00315 

.20793 

.10447 

1,99033 

10.330 

20.374 

.00005 

.36405 

.04721 

.01626 

.00023 

-.00112 

-.00367 

.34359 

.17797 

1.93060 

10.330 

25 ,441 

.00051 

.56572 

.04756 

.02567 

.00025 

-.00092 

-.00543 

.49044 

.26596 

1.715D2 

10,330 

30,651 

.00046 

.77641 

.04673 

.03186 

.00016 

-.00106 

-.00551 

,64564 

.43704 

1 .47775 

10,330 

35 .776 

.00009 

1.00653 

.04313 

.03301 

-.00029 

-.00130 

-.00669 

.79140 

.62342 

1.26944 


GRADIENT 

.00013 

.03779 

-.00015 

.00141 

.00000 

-.00002 

-.00017 

.02845 

.02511 

-,03667 




OA>85 OFHmU MSDEL 3E-0 01W6N47 PITCH DCU4 


(R9I28N) i 19 

SEP 74 ) 


REFEIOKE DATA 







PARA^CTRIC 

DATA 


SREF & 

2690.0000 99.FT. XMRP 

S 1076.7000 IN, }0O 




BETA s 

.000 

W,T,9 = 

150,000 

LFCF 5 

474.8100 IN, YMRP 

s ,0000 IN, |0 




PC-RCS = 

311.000 

ELEVCN = 

.000 

Bf«F = 

936.6800 IN. 2MRP 

s 400.01X10 IN, ZD 




BDFLAP = 

.000 

rlcflr = 

55.000 

SCALE = 

,0100 











RUN NO. 43/ 0 

RN4. = 

.96 GRADIENT INTERVAL = -5. 

.00/ 5.00 




MACM 

ALPHA BETA 

<N 

CA 

CLM 

CDL 

CYN 

CY 

CL 

03 

L/D 

10.330 

19,125 -.00126 

.20894 

,04275 

.01728 

,00009 

-.txnoo 

-.00216 

.19055 

.09579 

1.98928 

10,330 

20,999 -.00165 

.38504 

.04421 

,01676 

-,00017 

-.00116 

-.00320 

.34550 

.17561 

1.96749 

10.330 

25 .429 .00017 

.58303 

.04483 

•01362 

-.00018 

-.00120 

-.00409 

,50729 

.29063 

t .74430 

10.330 

30.563 .00012 

,60363 

.04478 

•00344 

-.00020 

-.00115 

-.1X3491 

.66921 

.44720 

1.49645 

10.330 

35.746 -.00196 

1.04891 

,04400 

-.01262 

-.00049 

-.00120 

-.ai624 

.62556 

.64851 

1.27305 


GRADIENT .00001 

.04061 

.00006 

-,00142 

-.001X12 

-.00001 

-.00019 

.03099 

.02678 

-.03699 



OATC Id 

3EP 74 


TABUUTED SOURCE DATA, LARC CFHT 101 

(OA-85) 
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OA-65 

CFHTIOI MODEL 5Z-0 01N4TN48 

ROLL 


(RQ129N) ( 19 

SEP 74 ) 


REFERENCE DATA 







PARAMETRIC 

DATA 


SREF s 

2690-0000 SQ.FT. XMRP 

r 1076.7000 IN, XO 




BETA s 

.000 

W.T.Q = 

150.000 

LREF s 

474.8100 IN. 

YMRP 

= .0000 IN. \0 




PC-RCS = 

302,000 

ELEVON s 

.000 

GREF = 

936.6600 IN. 

ZMRP 

= 400.0000 IN, 23 




BOFLAP = 

.000 

RtOFLR 5 

55,000 

SCALE s 

.0100 













RUN NO, 45/ 0 

RN/L = 

.98 GRADIENT TNIERVAL ° -6. 

.00/ 5.00 




Mach 

ALPHA 

8ETA 

CN 

CA 

CLM 

CBL 

CtN 

CY 

CL 

O} 

L/D 

10.330 

15.103 

-.02549 

.22739 

.05136 

-.00067 

-.00594 

-.00028 

.00211 

.20615 

.10864 

1,69415 

10.330 

20.476 

-.03218 

.40846 

.05336 

,00014 

-.00610 

-.00028 

.00096 

.36399 

.19288 

1.88714 

10.330 

25.206 

-.04019 

.59867 

,05477 

-.1X1250 

-.00662 

.00021 

-.00106 

.51852 

.30460 

1 .70231 

10.330 

30.582 

-.04103 

.83176 

,L>5492 

-.01333 

-.1X622 

-.00056 

-.01X167 

.68812 

.47046 

1 .46265 

10.330 

35 .713 

-.04476 

1 .07701 

,05469 

-.03110 

-.00648 

-.00113 

-.1X5102 

.84255 

.67309 

1.25178 


GRADIENT 

-.00092 

,04136 

.00016 

-.00145 

-.00002 

-.01004 

-.01X15 

-03111 

.02741 

-.03328 




OA-85 

CTHTlOl N3DEL 32-0 01N48 PITCH UP 


<RQI30N) ( 19 ! 

EP 74 > 

REFEICNCE DATA 







PARA^CTRIC DATA 


SREF s 2690.0000 SQ.FT. XMRP 

s 1076.7000 IN. XO 




BETA = 

,1X10 

W.T.Q = 

150.000 

LREF = 474.8100 IN. 

YMRP 

s .0000 IN, yO 




PC-RCS = 

302.000 

ELEVCN St 

.01X1 

BfEF s 936,6800 IN. 

551RP 

= 400.0000 IN. 20 




BDFLAP = 

,000 

RLCFLR = 

55 .000 

SCALE s .0100 












RLN no. 47/ 0 

I6J/L s 

.99 GRADIENT INTERVAL = -5. 

.00/ 5.00 




Mach alpha 

BETA 

04 

CA 

CLM 

CBL 

ctn 

CY 

CL 

CD 

L/C 

10.330 14,977 

-.01415 

,25078 

.05965 

-.01679 

-.00116 

.00136 

-.00691 

.22684 

.12244 

1.85271 

10.330 . 20.328 

-.01768 

.43057 

.06178 

-.01490 

-.tX1l65 

.00166 

-.1X1889 

.38229 

.20751 

1.84228 

10.330 25.350 

-.02342 

.63191 

.06278 

-.01808 

-.00212 

.00231 

-.01121 

.54419 

.32728 

1 .66274 

ID. 330 30.512 

-.01868 

.85814 

,06321 

-.02975 

-.00170 

.00137 

-.01024 

,70722 

.49015 

1 ,44286 

10.330 35.730 

-.01813 

1.11075 

.06391 

-.04759 

-,E30176 

.ixiuie 

-.01103 

. .86436 

.70052 

1,23388 

GRADIENT 

-.01X117 

.04154 

.00019 

-.00148 

-.00002 

-.00002 

-.00019 

.03095 

.02783 

-,03163 



PAOE 22 


DAIC 19 SEP 74 


TABUUTED 901RGE DATA, LARC CFhT 101 (OA-B3) 


OA*a9 CFHTIOI MODEL 32-0 G2N46N47 PITCH OOM 


CRRI31N) ( 19 SEP 74 ) 


REFERENCE DATA 


PARA>ETRIC DATA 


SRET s 

2690.0000 SQ.FT. XMRP 

5 1076.7000 IN. XO 




BETA = 

.000 

W.T.Q = 

150.000 

LREF = 

474.6100 IN. 

YMRP 

s .0000 IN. lO 




PC-RCS = 

311.000 

ELEVON = 

.000 

BREF = 

936 .6600 !N. 

ZMF!f 

= 400.0000 IN. 20 




BDFLAP = 

.0C»0 

RUDFLR = 

55.000 

SCAIE 

.0100 












RIN NO. 48/ 0 RN/L - 

.95 GRADIENT INTERVAL = -5. 

.00/ 5.00 




HACH 

ALPHA 

BETA 

CN CA 

CLM 

CBt 

cw 

CY 

CL 

CD 

L/D 

10.930 

14,976 

.00410 

.21900 .00591 

.00126 

.00049 

-.00129 

-.00079 

.21004 

.06231 

3.371DS 

10.330 

20.236 

.00326 

.36391 .00666 

.00442 

.00030 

-.00118 

-.00174 

.35763 

.13926 

2.56955 

1D.390 

25.966 

-.00011 

.57795 .00766 

.00371 

-.00026 

-.00110 

-.00266 

.51664 

.25473 

2.03662 

10.330 

30.515 

.00066 

,60331 .00761 

-.00595 

.00026 

-.00077 

-.00392 

.66619 

.41445 

1.66047 

10.330 

35.660 

.00274 

1.03379 .00615 

-.02273 

.00017 

-.DCX)97 

-.00529 

.63636 

.60766 

1 .37635 


GRADIENT 

-.00010 

.03966 .00002 

-.00113 

-.emu 

.00002 

-.00022 

.03065 

.02643 

-.09494 





OA-65 

(FHTtm MODEL 32-0 

03N««N«T PITCH COM 


(RQI32N1 C 19 SEP 74 ) 


INFERENCE DATA 







PARA^€TRIC DATA 


SREF 3 

aB90.UDOO Sa.FT. XMRP 

s 1076,7(300 IN, HO 




BETA s 

.000 

W.T.Q s; 

150.000 

LREF = 

474.6100 IN. 

YW 

s .0000 IN. K) 




PC-RCS s 

311,000 

ELEVON = 

.000 

GREF = 

936.6600 IN. 

2HRP 

s 400.0000 ZN. 20 




BtFUV* = 

.000 

RIEFLR s 

55.000 

SCALE = 

.0100 













RIN NO. 36/0 

RN/L 3 

.96 GRADIENT INTERVAL s -5. 

>00/ 5.00 




MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CBL 

ctn 

CY 

CL 

03 

LJO 

10.330 

15,160 

-.00076 

.23566 

.04651 

-.00496 

.00030 

-.00102 

-,00416 

.21526 

.10660 

2.01946 

10.390 

20.233 

-.00091 

.40617 

.04667 

-.00548 

.00009 

-.00101 

-,00551 

.36496 

.16426 

1.96070 

10,930 

25.375 

,00105 

.60702 

.04714 

-.00864 

,00005 

-.00122 

-,00660 

.52625 

.30272 

1.74502 

10.330 

30.662 

,00176 

.04061 

.04623 

-.01920 

.00007 

-.00132 

-,aT669 

.69966 

.46656 

1 .49324 

10.330 

35.660 

,00073 

1 .07617 

,04433 

-.03502 

-.00024 

-.00146 

-.00607 

.63016 

.66457 

t. 27926 


GRADIENT 

,00011 

.04125 

-.00009 

-.00144 

-.ODOQZ 

-.00002 

-.00018 

.05123 

.02725 

-.03633 



PAOC 23 


DATE 19 SEP T4 


TABUUIEO SOURCE OATAi URC CFHT 101 (OA-aS) 


OA-85 CTMTIOI MODEL 32-0 01N46M4T PITCH DCAt^ (R«133N) ( 19 SEP 74 ) 



REFERENOE DATA 







Parametric 

DATA 


3REF = 

269Q«0DtX) SQ.FT. XMRP 

c 1076.7000 

IN. XO 




BETA s 

.000 

W.T.Q = 

150.000 

LREF = 

474.aiQQ IN. 

YMRP 

= .0000 

1 IN. YO 




PC-RCS - 

311.000 

ELEVCN s 

15.000 

BREF r 

93«*66D0 in/ 

2HRP 

It 

s 

b 

IN. ZO 




BDFLAP = 

13.750 

RUDFLR s 

55.000 

SCALE s 

.0100 













RU4 ro. 60/ 0 

W/L = 

.98 CRADICNT INTERVAL s -S. 

.00/ 5.00 



* 

MACH 

ALPHA 

BETA 

CN 

CA 

CtH 

C6L 

CtN 

CY 

CL 

CD 

L/0 

IQ .330 

13,093 

-.00626 

,26924 

.05371 

-.03265 

-,00034 

-.00074 

-.00504 

.24597 

.12196 

2,01662 

1Q.33Q 

20,165 

-.0CB32 

.45915 

.06070 

-.05241 

-.00055 

-.00090 

-.00356 

.41006 

.21527 

1.90496 

1U.33Q 

25.316 

-.00547 

.66709 

.07006 

-.07641 

-.00069 

-.00099 

-.00433 

.59115 

.35713 

1.65526 

111 .330 

30.359 

-.00623 

.91526 

.07622 

-.10299 

-.00070 

-.00089 

-.00552 

.75022 

,53008 

1.41529 

1U«33G 

35 .474 

-.00721 

1.17125 

.06723 

-.13463 

-,00060 

-.00062 

-.00696 

.90323 

.75075 

1.20310 


GRADIENT 

-.00006 

.04435 

.00166 

-.OLVDO 

-.00002 

-.00000 

-.00019 

.03247 

.03066 

-.04155 





OA-65 

CTHTlOl MCCEL 32-0 

01N47N46 

MXL 


(Ra!S4N> ( 19 74 ) 


REFERENCE DATA 







PARAMETRIC 

DATA 


SREF s 

2690,0000 SQ.FT. XH{9» 

= 1076.7000 IN. XO 




BETA = 

.000 

W.T.Q = 

ISO.OOO 

UCF = 

474.8100 IN. 

YMRP 

s .0000 IN. YO 




PC-RCS = 

302.000 

ELEVQN = 

15.1100 

BRET = 

936.6600 IN. 

2MRP 

s 400.D0UG IN. 2D 




BDFLAP s 

13.750 

rajDFLR = 

55.000 

SCALE = 

.0100 













RIN NO. 64/0 

RN/L = 

.99 ORAOIENT interval = -5, 

.00/ 5.00 




HACH 

ALPHA 

BETA 

Oi 

CA 

CLM 

CBL 

CtN 

CY 

CL 

CD 

L/D 

10.330 

15 .052 

-.03222 

.26544 

.06451 

-.05115 

-.00605 

.00034 

.00143 

.25669 

.13643 

1 .69766 

10.330 

20.096 

-.03695 

A77Z5 

.07203 

-.06990 

-.00641 

.00047 

.01X137 

.42343 

.23161 

1 .82617 

10.330 

25.196 

-.04899 

.69715 

,06035 

-.09221 

-.00703 

.00111 

-.00206 

.59660 

,36951 

1.61458 

10.330 

30.463 

-.05311 

.95126 

.09016 

-.12206 

-.00694 

.00072 

-.00217 

.77425 

.56000 

1 .38259 

10.330 

35 .460 

-.05455 

1.20206 

.09931 

-.15427 

-.00686 

.00039 

-.00312 

.92X49 

,77625 

1.16405 


gradient 

-.00115 

.04508 

.00171 

-.00505 

-.00004 

.00001 

-.00023 

.113275 

.03150 

-.03661 



DAIC 1« SEP T4 


TABULA1ED SOURS DATA, URC CFHT 101 COA-SS) 


PACE 24 


OA-eS SHTlOl HODEL 92-0 02N46N47 PITCH COM (RSI39N) < 19 SEP 74 ) 

REPCRENS DATA PARAfCTRIC DATA 


SfiEF = 

2B904000Q 

SQ.FT* 

XHRP s 

1076.7000 

IN. VO 

QETA = 

.000 

W.T.Q = 

150.000 

LREF 5 

4T4.aiOO 

IN. 

YMRP 5 

.01XM3 

IN. YO 

PC-RC5 = 

311.000 

E LEVON s 

15.000 

B«r = 
SCALE s 

936.6600 

«010U 

IN. 

2HHP = 

400.0000 

IN. ZO 

eOFLAP = 

13,750 

RLCFLR s 

55.000 


RIW HO. 52/ 0 RN/L = 1.00 GRADIENT INTERVAL = -9.00/ 5.00 


MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CBL 

CYN 

CY 

CL 

CO 

L/0 

10.330 

14.643 

-.00406 

.26665 

.05657 

-.04216 

-.00046 

-.00060 

-.WZ19 

•24466 

.12543 

1 .95063 

111,330 

20.165 

-.00547 

.46609 

.06564 

-.06392 

-.00063 

-.01X185 

-.00343 

.41670 

.22317 

1.66724 

10,330 

25.226 

-.00366 

.66262 

.07436 

-.06573 

-.00049 

-.00074 

-.00496 

.56599 

.35632 

1 .63540 

10.330 

30.312 

-.00556 

.92011 

.06306 

-.11229 

-.00053 

-.00060 

-.00644 

.T5236 

.53611 

1.40341 

IP. 330 

35.496 

-.00617 

1.18020 

.09224 

-.14464 

-.00079 

-.00071 

-.00761 

.90731 

.76037 

1.19325 


CIUDIENT 

-.00006 

.04421 

.00164 

-.00493 

-.00001 

.00001 

-.00026 

.03226 

,03074 

-.03641 





CM-65 <FHT10t MODEL 32-0 P3N46N47 PITCH OONN 


(Rai96N) ( 19 

«p T4 y 


fCFEFCNCE DATA 



PARAWTRIC DATA 


SREF s 

2690.0000 SQ.FT. 

XMRP s 

1076.7000 IN. )0 

BETA s 

.000 

W.T.Q 9 

150.000 

LOT = 

474.6100 IN. 

YMRP 9 

.GOOD IN. YO 

PCHKS s 

311.000 

ELEVON = 

15.000 

BREF = 

936.6600 IN. 

2MI6> s 

400.0000 IN. 20 

fiOFLAP s 

13.750 

RLCFLR = 

55 .000 


SCAU s .0100 


RIM NO. 53/0 RN/L = .99 GRADIENT INTERVAL s -5.00/ 5.00 


MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CBL 

cyn 

CY 

CL 

CD 

LyD 

10.330 

14.920 

.00166 

.26237 

.06464 . 

-.05266 

-.00035 

-.000^ 

-.00796 

.25619 

.13520 

1.89464 

10.330 

20.273 

.00091 

.46430 

.07198 

-.07360 

-.00C345 

-.00064 

-.00093 

.42935 

.23533 

1.62445 

10.330 

25.243 

-.00150 

.70170 

.06012 

-.09627 

*.00069 

-.00072 

-.01037 

.60053 

.37172 

1 .61555 

10,330 

30.343 

-.00327 

.94317 

•06655 

-.12663 

-.00071 

-.00041 

-.01126 

.76923 

.55269 

1 .39129 

10.330 

35.444 

-.00500 

1.19920 

.09701 

-.15917 

-.00103 

-.00052 

-.01273 

.92071 

.77445 

1.16665 


6RADIENT 

-.00034 

.04464 

.00159 

-.00520 

-.00003 

.00002 

-.00023 

.03266 

.03120 

-.03605 



DATE 19 

CP 74 


TABULATED 90URCE 

DATA» LARC ^HT 101 

(OA-es> 
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OA-65 

CFHTtOl MOOEU 32-Q 01M»M7 PITCH DOWN 


(RQt37N> ( 19 i 

SEP 74 ) 


REFEI«NCe data 







PARAKETRK DATA 


8f^ s 

Z690.0U00 Sa.FT. XMRP 

s 1076,7000 IN, XD 




BETA s 

.000 

W.T.9 3 

150.000 

LREF r 

474.ai00 IN, 

tmrp 

£ ,0000 IN, TO 




PC-RCS = 

621.000 

ELEVON = 

15.000 

BREF = 

936.6600 IN, 

2MRP 

= 400.0000 IN. 2D 




BDFLAP = 

15.750 

RUDFLR : 

55.000 

SCALE = 

.0100 













RUN NO. 61/ 0 

W/L = 

.96 GRADIENT INTERVAL = -5. 

.00/ 5,00 




MACH 

ALPHA 

BETA 

Oi 

CA 

OX 

CBL 

CTN 

CY 

CL 

CD 

L/0 

lQ«99a 

15.117 

-,00205 

,23669 

.03601 

-.00517 

-.00030 

-.00150 

-,00110 

.21911 

.09649 

2.27074 

10.390 

E0.409 

-,00191 

,43391 

.04370 

-,02557 

-.00054 

-.00149 

-.00229 

.39144 

.19227 

2.03592 

10.330 

25,270 

-,00372 

.64351 

.052C8 

-.04774 

-.00075 

-,00149 

-.00334 

,55971 

.32176 

1 .73944 

10.390 

30,376 

-,00366 

,88235 

,06133 

-,07560 

-.00064 

-,00134 

-.00447 

.73019 

.49912 

1 .46297 

10.330 

35 .590 

-.00395 

1,14672 

.07112 

-.10667 

-.tX)097 

-.00137 

-.Qi'sae 

,89112 

.72520 

1 .22079 


GRADIENT 

-,00011 

•04456 

,00173 

-.00505 

-.00003 

.00001 

-.00023 

.03304 

.03073 

-.05215 




OA-65 

CFMTIOI MODEL 32-0 

01N47N46 

RCXL 


(RQI38N) ( 19 5EP 74 ) 


FEFEECNGC 

DATA 







PAfiAFCTmC DATA 


3ICF s 

2690.0000 SQXT. XMRP 

= 1076.7000 IN. XO 




BETA = 

.000 

W.T.R = 

15D.OOO 

UCF = 

474.8100 IN. 

KMFP 

s .0000 IN, TO 




PC-RCS = 

602,000 

ELEVON = 

IS .000 

BREF = 

936.6600 IN. 

WFP 

= 400.0000 IN. 2D 




boflap = 

13,750 

RtDFLR = 

55 .000 

SCALE s 

.0100 













RUN NO. 62/ 0 

RN/L = 

,99 GRADIENT INTERVAL s -5. 

fOO/ 5.00 




MACH 

ALPHA 

BETA 

04 

CA 

ON 

CBL 

ctn 

CY 

CL 

CD 

L/D 

10.330 

14.690 

-.04671 

.25462 

.05511 

-.03640 

-.01017 

.00173 

,00001 

.23210 

.11874 

1 .95459 

10.330 

20.209 

-.06260 

.45826 

.06422 

-.05700 

-.01073 

.00190 

.00046 

.40767 

.21657 

1,66607 

10.330 

25.224 

-,07394 

,67769 

.07242 

-.07956 

-.01085 

.00241 

-.00164 

.50239 

.35440 

1,64333 

10.330 

30.355 

-.06007 

.93320 

.06336 

-.10956 

-.01084 

.00196 

-.00193 

.76313 

,54354 

1 .40401 

10.330 

35.465 

-.08666 

1.18392 

.09232 

-,14124 

-.01111 

.00169 

-.D028l> 

.91070 

.76211 

1,19496 


gradient 

-.00198 

.04547 

,ixn62 

-.00511 

-.00004 

-.OtXlOO 

-.IXH316 

.03338 

.03139 

-.03858 



OATE 19 

SEP 7A 

TABULATED SOURCE DATA. LARC 

CFHT 101 

(OA-85) 
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OA-85 

CFMTlOt MODEL 32-0 0JN4TN48 

f9XL 


(RQ139N) ( 19 SEP 

74 > 


REFEFENCE DATA 







PARAMETRIC DATA 


sr^r = 

W90.001X) SO.FT* XMRF 

5 1076.7000 IN. XO 




BETA = 

.000 

W.T.Q 5 150.000 

UREF = 

474.8100 IN. YHRP 

= .0000 IN. TO 




PC-RCS = 

602.000 

ELEVON = 

.000 

BfCT 

936.6600 IN. 2HRP 

- 400. 0000 IN. 20 




BDTLAP 5 

,000 

RUDFLR = 55.000 

SCALE = 

.OliHl 











RUN NO. 46/ D 

RN/L = 

.96 GRADIENT INTERVAL = -5, 

.00/ 5.00 




MACH 

ALPHA BETA 

CN 

CA 

CLM 

<3L 

CYN 

CY 

CL 

CD 

L/0 

10.39U 

15,082 -.04029 

.20650 

.04396 

.00945 

-.00900 

.00072 

.00160 

.18795 

.09618 

1.95407 


20.431 -.05131 

.38606 

.04654 

.01222 

-.00992 

.00066 

.00Z02 

.34553 

.17637 

1 .93709 

ID. 330 

23.444 -.06475 

.58165 

,04738 

.01133 

-.01053 

.00110 

.00001 

.50486 

.29268 

1.72505 

10.330 

30.548 -.07073 

.60598 

.04631 

.00096 

-.01072 

.00029 

.IXU162 

.66956 

.45123 

1.48378 

10.330 

35 ,837 -.07847 

1.05926 

.04640 

-.01746 

-.01099 

-.00006 

-.1X3027 

.83041 

.65943 

1.25929 


gradient -.00185 

.04117 

.00021 

-.430126 

-.00009 

-.00004 

-.IXiOKT 

.03116 

.02710 

-.03564 





QA-85 

CFHTIOI HCDEL 32-0 01N46N47 PITCH 0044 


1RQI4DN) ( 19 » 74 > 


fEFEfCNCE DATA 







PARAMETRIC DATA 


SREF s 

2690.0000 SQ.FT. XMW* 

s 1076.7000 IN. )0 




BETA = 

.ax» 

W.T.9 = 

150.000 

LRBF 51 

474.8iai IN. 

TMRP 

s .0000 IN. TO 




PC-RCS s 

621,1X30 

CIEVCN s 

.000 

GREF s 

936.6800 IN. 

»4RP 

40a.QCX» IN. ID 




aSTLAP = 

.ODD 

RUDFLR 5 

55.000 

SCALE s 

.13100 













RLN NO. 44/ 0 

RN/L s 

.M CRADIENT IN1ERVAL = -4, 

.00/ 5.00 




MACH 

ALPHA 

BETA 

04 

CA 

CLM 

CBL 

CYN 

CY 

CL 

CD 

uo 

10.330 

15,^1 

-.00238 

♦18877 

.02624 

.03647 

-.00045 

-.00114 

-.00170 

.17522 

.07497 

2.33701 

10.330 

2tl.319 

-.00119 

.35062 

.02839 

.04125 

-.00040 

-.00126 

-.1X3272 

.31894 

.14838 

2.14951 

10.330 

25.659 

-.00107 

.55385 

.02980 

.04109 

-.00050 

-.00131 

-.LX1383 

.48633 

.26668 

1.82363 

10.330 

30.439 

-.00237 

.76142 

.03079 

.03127 

-.00068 

-.00133 

-.00469 

.64087 

.41230 

1 .55439 

10.330 

35 .813 

-.00121 

1,017.94 

.03027 

.01389 

-.00066 

-.00139 

-.00614 

.80777 

.62019 

1.5P245 


GRADIENT 

.00002 

.04036 

.00020 

-.153108 

-.00001 

-.00001 

-.00021 

.03097 

.02643 

-.05199 
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TABULAltO SOURCE DATA, LARC 
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OA-65 

CFHTIOI MXEL 32-0 01M46N47 PITCH OMi 


(RQMIN) ( 19 5EP 74 ) 


REFERENCE 

DATA 







PARAHCTRtC DATA 


SflEF = 

2690.0000 SQ.FT. KMRP 

= 1076.7000 IN. XO 




BETA = 

.000 

W.T.Q = 

150.000 

tREF = 

474.6100 IN, 

YMRP 

SI ,0000 IN, to 




PC-RCS = 

621 ,000 

EtEVON = 

-20,000 

BR£F = 

956.6600 IN, 

ZHRP 

= 400,0000 IN, ZO 




BOFLAP = 

-14 .250 

RUDFLR = 

55,000 

SCALE :: 

.0100 













RlN NO. 20/0 

flN/L = 

l.Dl CR4DIENT tNTERVAL s - 9 . 

. 00 / 6,00 




MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

C6L 

cw 

CY 

CL 

CD 

L/D 

111.3511 

15.Z41 

,00771 

,17332 

,02357 

.04649 

.00046 

-.00196 

.00039 

• 16102 

,06631 

2,35743 

10.530 

20.513 

,00705 

,34279 

,02364 

,05780 

,00031 

-,00208 

-,00077 

,31271 

.14244 

2,19520 

10.550 

25 .741 

,00665 

,53441 

.02434 

.06614 

,00009 

-.00221 

-.00135 

,47081 

.25402 

1.65346 

1G.530 

30,711 

,00541 

.73416 

.02549 

,07132 

-,00030 

-,U>225 

-,002U6 

,61616 

.39665 

1.55769 

10,530 

35,666 

,00406 

,95614 

.02549 

.07389 

-.00052 

-,00222 

-,00261 

,75969 

,58114 

1-30724 


ORADIENT 

-.00017 

,03799 

,00011 

,00125 

-.00006 

-.OWOl 

-.00015 

,029X9 

.02463 

-.05314 




OA-65 

CFHriOl MCCEL 32-0 01N47N46 

ROLL 


<RQI42N) ( 19 BEF 74 > 


’ f^FENOE 

DATA 







PAIWCTRIC DATA 


Sf^ - 

2690,0000 SQ.F1i WFP 

= 1076.7000 IN. MO 




BETA = 

.000 

W.T.Q = 

150.000 

LREF = 

474,8100 IN. 

WFP 

= ,0000 IN. to 




PC-RCS = 

602,000 

ELEVCN • 

-20.000 

BREF = 

936.6600 IN. 

2MRP 

= 400.0000 IN. 20 




BOFLAP 

-14,250 

I^JDFLR = 

55 .000 

SCALE = 

.0100 













RIN to. 23/0 

fiN/L = 

1.01 CRADICNT INIERVAL = -3.00/ 9. DO 




MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

CBL 

CW 

CY 

CL 

CD 

L/0 

10.350 

15.179 

-.02799 

,19630 

,04309 

,02175 

-.00719 

-.00096 

•00616 

.17817 

.09299 

1 ,91607 

10.330 

20.302 

-.03556 

,36490 

,04516 

,03201 

-,aT714 

-.00065 

,1X1673 

.32656 

.16696 

X .93276 

10.330 

25.461 

-,04227 

,55077 

,04535 

,04134 

-.00731 

-.00069 

,00472 

.47769 

.27766 

1,71901 

10.330 

30,737 

-.05005 

,77180 

,04643 

,04596 

-,00833 

-,00176 

.00606 

,63965 

,43437 

1 .47258 

10.330 

35,834 

-.06205 

.98873 

.04582 

,04605 

-.00946 

-.00243 

,00653 

,77475 

,61599 

1,25773 


GRAD lENT 

-.00160 

.03849 

.00013 

,00121 

-,00011 

-.00007 

,01X100 

,02911 

,02535 

-.03436 



DATE t9 

SEP 74 

TABULAIED SOURCE 

DATA, LARC 
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OA-85 

CFHTim MCOEL 32-0 02N43N60 PITCH 00W4 


(RQI43N) ( 19 SEP 74 > 


REFERENCE DATA 







PARAMETRIC DATA 


SREF = 

2690.0000 SQ.FT. XMRP 

= 1076,7000 IN. XO 




BETA = 

.000 

W.T.Q = 

100.000 

LfiET = 

474.aiD0 IN. YMRP 

• .0000 IN. to 




PC-RCS s 

769.000 

ELEVON = 

15 .000 

BRCF = 

936 .6800 IN. ZMRP 

- 400.0000 IN. ZD 




BOFLAP = 

13.750 

RUDFLR = 

55.000 

SCALE = 

.0100 











Ri>l NO. 51/ D 

RN/U = 

.63 GRADIENT INTERVAL = -6, 

.00/ 5.00 




Mach 

ALPHA BETA 

GN 

CA 

CLH 

CBL 

CtN 

CY 

CL 

CD 

L/D 

1Q.3D0 

15.064 -.00201 

.22051 

.03361 

-.00255 

-.00005 

-.00101 

-.00139 

.20419 

,08977 

2.27472 

10.3130 

20.342 -.00292 

.41406 

.04099 

-.01924 

-.00007 

-.00112 

-.00217 

.37398 

.18237 

2.05(370 

10.3130 

25.108 -.00376 

.61611 

.04829 

-.03860 

-.00021 

-.aX)97 

-.00355 

.53740 

.30516 

1.76104 

10.300 

30.329 -.00340 

.85971 

.05782 

-.06557 

-.00030 

-.00081 

-.00511 

.71285 

.46403 

1 .A7275 

10.300 

35.342 -.00413 

1.10748 

.06645 

-.09534 

-.00057 

-.000^3 

-.00669 

.86494 

.69484 

1.24481 


GRADIENT -«OOaU9 

.04391 

.W163 

-.00459 

-.00003 

.00002 

-.0(5028 

.03285 

.02990 

-.05216 





OA-85 

CFHnOl MODEL 32-0 03N43N60 PITCH 0CM4 


(Rai44N) ( 19 SEP 74 > 


RE5FEICNCE DATA 







para^ctric data 


SREF = 

2890.0000 SOJ^T. XMRP 

s 1076.7000 IN. ytO 




BETA ::: 

.000 

W.T.Q s 

lOO.OOD 

LFEF - 

474.8100 IN. 

twp 

s .0000 IN. to 




PC-RCS = 

769.000 

ELEVON s 

15.000 

BRET « 

936.6800 IN. 


s 400.0000 IN. 




BDFLAP = 

13.750 

RUDFLR s 

55 .000 

SCALE s 

.0100 













RUN NO. 54/ 0 

W/L s 

.69 6RADIEMT INItRVAL s *9. 

,00/ 5.00 




MACH 

ALPHA 

BETA 

<N 

CA 

CLK 

CBL 

CtN 

CY 

CL 

CD 

L/D 

10.300 

15.032 

-.00611 

.25903 

.04440 

-.04022 

-.00021 

-.ai074 

-.00048 

.23865 

.11007 

2.16821 

10.300 

20.266 

-.00554 

.44300 

.05144 

-.05397 

-.00044 

-.00079 

-.00132 

.39776 

.20171 

1.97194 

10.300 

25.197 

-.00764 

.65273 

.05061 

-.07428 

-.00059 

-.00045 

-.00297 

.56567 

.33092 

1.70936 

10.300 

30.237 

-.00849 

.88753 

.06681 

-.10054 

-.0CX374 

-.00029 

-.CX3388 

.73314 

•50467 

1 .45272 

10.300 

35.272 

-.00997 

1.13576 

.07379 

-.12915 

-.00105 

-.00027 

-.00510 

.68465 

.71609 

1.23540 


GRAD lENT 

-.00021 

.04355 

.00147 

-.00444 

-.OCXXM 

.00003 

-.00023 

.03225 

-03000 

-.04725 



i 
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OA-85 

CFHTIOI MODEL 92-0 D1N43N60 PITCH DOM 


(RQI45N) ( 19 SEP 74 ) 


REFERENCE DATA 







PARA^CTRIC DATA 


SREF = 

2690.0000 SQ.FT. XMRP 

- 1076.7000 IN. XO 




BETA 

.000 

W.T.Q ' 

100.000 

U5EF = 

474.8100 IN. 

YMRP 

= .0000 IN. VO 




PC-RCS 5 

767 .000 

ELE'/ON = 

15,000 

Bicr = 

936.6600 IN. 

;WRP 

- 40Q.00QQ IN. 20 




BDFLAP = 

-14.250 

RUDFLR s 

55.000 

SCALE = 

.0100 













RUN NO. 76/ 0 

W4/L = 

.64 ORAOIENT INTERVAL s -5. 

00/ 5.00 




Mach 

ALPHA 

BETA 

04 

CA 

CLH 

CBL 

ctn 

CY 

CL 

03 

L/D 

Ul,300 

15.024 

-.00721 

,14751 

.01385 

.06286 

•DDD04 

-.00060 

-.00150 

.13867 

.05161 

2.69066 

iG«3nii 

20,216 

-.00777 

.33306 

.02166 

.05091 

-.00013 

-.00091 

-.00234 

,30507 

.13543 

2.25263 

10,3LU] 

25,277 

-.00811 

.54261 

.03001 

.03610 

-.00029 

-.00091 

-.00341 

.47764 

.25863 

1 .64614 

10.3GG 

. 30.513 

-.00776 

.78193 

•03619 

.01666 

-.00032 

-.00087 

-.00435 

.65425 

.42991 

1.52165 

10,3L-W3 

35.530 

-.00777 

1.02711 

.04460 

-.00377 

-.00039 

-.00090 

-.00562 

.60965 

.63334 

1.27869 


ORADIENT 

-.00002 

.04303 

.00153 

-.00326 

-.IXHX)2 

-.OtXlOO 

-.IXXV20 

.03296 

.02640 

-.06930 




OA-85 

CFHTIOI MODEL 32-0 

0ZN43N6O PITCH DOVW 


(RQ146N) ( 19 3EP 74 ) 


REFERENCE DATA 







PARAMETRIC DATA 


SPEF = 

2690 .0000 SQ.FT. XMPP 

= 1076.7000 IN. xa . 




BETA = 

.1X10 

W.T.Q = 

100.000 

LREF s 

474.8100 IN. 

\tiR* 

= .oaxi IN. to 




PC-RCS = 

771 .000 

EUEVON = 

.000 

BREF = 

936.66CU1 IN, 

ZHI?* 

= 400.0000 IN. 2P 




ECFLAP = 

.oai 

RLDFLR s 

55 .000 

SCAUE - 

.0100 













RJ4 rO. 49/ 0 

RN/L = 

•65 GRADIENT INTERVAL = -5.00/ 5.00 




HACH 

ALPHA 

BETA 

04 

CA 

CLH 

CBL 

CtN 

CY 

CL 

<D 

LyD 

u>«3ao 

15.105 

-.00137 

•20219 

•02332 

.01926 

-.00031 

-.00155 

.00051 

.16913 

.07520 

2.51491 

10.300 

20.165 

.00007 

.36119 

.02492 

.02352 

-.00003 

-.00171 

-.00012 

,33046 

.14790 

2.23435 

10,300 

25 .420 

.00093 

.55043 

•02716 

•02615 

.00050 

-.00159 

-.00152 

,48547 

.26062 

1.66135 

10.31X1 

30,392 

.00215 

.74967 

.02901 

*02767 

.00051 

-.00163 

-.00201 

.63216 

.40439 

1 ,56323 

10.300 

35 .517 

,00140 

.98562 

•02947 

.01616 

.00020 

-.00173 

-.00316 

.78526 

.59668 

1 .31608 


GRADIENT 

.00015 

.03631 

.1X1032 

-.00004 

.00003 

-.tXXXJl 

-.00016 

,02926 

.02544 

-.06013 



OATZ 10 

SEP 74 

TABULATED SOURCE DATA, URC CFHT iOi 

(OA-0S) 



PASS 50 



OA-65 

CFHTIOI HOOEL 32-0 03N43N6D PITCH DOVN 


(RfilATH) ( 19 

SEP 74 > 


JCFERENCE DATA 







PARAMETRIC DATA 


3RET = 

2690.0000 SQ.FT. XMRP 

:: 1076.7000 IN. XO 




BETA = 

.000 

W.T.Q = 

100,000 

LREF = 

474.6100 IN. YMRP 

a ,0000 IN. YO 




PC-RCS a 

767,000 

ELEVON c 

.000 

BREF = 

956.6600 IN. 2MRP 

5 400.Qt1tXl IN. 2Q 




BDFLAP = 

.000 

RLDFLR = 

55,000 

SCALE - 

.0100 











RtW NO. 79/ 0 

RHA = 

.6$ GRADIENT INTERVAL = -5.00/ 5.00 




Mach 

ALPHA BETA 

CN 

CA 

CLM 

CSL 

CYN 

CV 

CL 

CD 


10,500 

15,030 -.00556 

.25116 

.05124 

-.02607 

.00020 

-.0004? 

-.00206 

,23447 

.09531 

2.46016 

m,5oo 

20.159 -.00809 

.39609 

,03401 

-.00743 

-.00061 

-.00067 

-.00263 

.36016 

.16630 

2,13999 

10,300 

25,255 -.00705 

.57646 

.03551 

-.1X1645 

-.00010 

-.00050 

-.00407 

.50613 

,27675 

1.62269 

10,500 

30.335 -.00493 

.76807 

.03600 

-.01121 

.00019 

-.00059 

-.00542 

.66199 

.42909 

1.54 278 

10,300 

35,459 -.0*409 

1.03117 

.03423 

-.02479 

.00029 

-.00C360 

-.00619 

.621X16 

.62606 

1 .30963 


gradient .00012 

.03624 

.tXTOie 

-.00002 

,00002 

.CH3000 

-.01X122 

,02665 

.02590 

-.05676 





OA-65 

CTHTlOl M3CEL 32-0 01N42N45 PITCH DCVH 


<RQI48N) ( 19 

SEP 74 > 


REFEfCNCE DATA 







PARAfCTRIC DATA 


SW s 

2690.0000 SQ.FT. XMFf* 

a 1076.7000 IN. )«> 




SETA a 

.01X1 

W,T,Q a 

100,01X1 

LFCF = 

474,6100 IN, 


a ,0000 IN, 




PC-RCS = 

777,000 

ElEVON = 

.000 

a 

936.6600 IN. 

»4RP 

a 40Q.D000 IN, 7P 




OFLAP a 

,IXX1 

RUDFLR a 

59,1X10 

SCALE = 

.0100 













RUN to. 74/ 0 

RN/L a 

.6S GRADIENT INTERVAL = *9.00/ 9^00 




MACH 

ALPHA 

BETA 

CN 

CA 

CLM 

C0L 

CYN 

CY 

CL 

CD 

L/D 

10,300 

15.066 

-.00256 

.19477 

.03662 

.02666 

.00D39 

-.00064 

-.00270 

.17655 

,06599 

2.07640 

10.300 

20.320 

-.00269 

.36119 

.03764 

,03134 

.001129 

-.00074 

-.tX1355 

,32564 

.16075 

2.02601 

10,300 

25,307 

-.00313 

.54970 

.03697 

,03034 

•lUKUT 

-.IXX163 

-.1X1441 

,46029 

.27021 

1 .77744 

10.300 

50.567 

-.00257 

♦77612 

•04006 

,02172 

.IXX101 

-,01X193 

-,00560 

,64774 

.42942 

1 ,50640 

10.500 

35 .467 

-,aii97 

1,00516 

.03965 

.00663 

-.otniE 

-,tXXl66 

-.00726 

.79543 

.61579 

1 ,29173 


GRADIENT 

.01X103 

.03961 

.00017 

-,00066 

-.txxxa 

-,cxxxn 

-,0lX122 

,03044 

.02596 

-,04r79 



OAIC W 
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DATA, LARC 
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OA-85 

CFHTIOI MODEL 32-0 02N42N45 PITCH DOWN 


(Rai49N) ( 19 

SEP 74 ) 


REFERENCE DATA 







PARAKTRIC DATA 


SREF = 

2690.0000 

sq.ft, wrp 

s 1G76.7000 IN. MO 




BETA = 

.000 

W.T.Q = 

100. DUO 

LREF = 

474.9100 

IN. 'VMRP 

s .0000 IN. to 




PC-RCS = 

777.000 

ELEVON = 

,000 


936.6800 

IN. 2HRP 

* 400.0000 IN. 3D 




BDFLAP = 

.000 

RUDFLR s 

55.000 

SCALE = 

♦0100 













RUN NO. 60/0 

RN/L = 

.M 6RM3IENT IN1ERVAL s *9, 

,00/ 5.00 




MACH 

ALPHA 

BETA 

04 

CA 

CLH 

C8L 

CtN 

CY 

CL 

CD 

L/D 

10,300 

15.061 

-.00461 

.22002 

.04506 

.00062 

-.00047 

-.00079 

-.00145 

.20124 

.09863 

2.03620 

10.300 

20.169 

-.00960 

.39496 

.04379 

•00052 

-.00091 

-.00037 

-.00221 

.55521 

,17727 

2.00379 

10.3011 

25.439 

-.00738 

.59254 

.04366 

-.00245 

-.00061 

-.00059 

-.00265 

•51634 

.29394 

1 .75665 

1U.30D 

30.362 

-.00779 

.60223 

.04301 

-.00915 

-.00065 

-.00074 

-.00349 

.67046 

.44260 

1.51463 

10.300 

35 .431 

-.ai590 

1.05007 

.04015 

-.02331 

-.00060 

-.00076 

-.00515 

.63234 

.64146 

1.29756 


6RADIENT 

-.00001 

.04063 

-.00013 

-.00114 

-.00000 

-.axxu 

-.1X1017 

.03101 

.02652 

-.03862 




OA-65 

CFHTIOI MODEL 32-0 01N52 PITCH il» 


(RQI50N) ( 19 SEP 74 > 


fCFERENCE DATA 







PARArtrtRlC DATA 


SREP = 

2690.0000 

8Q.FT. 

s 1076.7000 IN. MO 




BETA = 

.000 

W.T.Q = 

150.000 

LFEF s 

474 .6100 

IN, 

= .0000 IN. to 




PC-RCS = 

156.1XX1 

ELEVON = 

15.000 

BfCT a 

936 .6600 

IN. 2MRP 

£ 400.0000 IN. 20 




BDFLAP = 

.iXUl 

WXFLR = 

55.000 

SCALE = 

.0100 













RIN NO. 69/ 0 

f^4/L = 

1.03 ORADXENT INTERVAL % -5. 

00/ 5.00 




MACH 

ALPHA 

GETA 

04 

CA 

CLM 

3L 

CtN 

CY 

CL 

CD 

L/D 

10 .330 

*10.393 

-.02440 

-.19929 

.11523 

-.04510 

-.00232 

.00696 

-.02100 

-.17523 

.14929 

-1.17379 

10.330 

-5.222 

-.04936 

-.13240 

.10202 

-.03005 

-.00599 

.01247 

-.03002 

-.12256 

.11364 

-1 ,07649 

10.330 

-.160 

-.05633 

-.05692 

.06234 

-.03222 

-.00666 

.01272 

-.03011 

-.05666 

.06250 

-.66706 

10.330 

4.696 

-.05602 

.02660 

,07376 

-.03351 

-.00641 

.unit 

-.02544 

,02021 

.07576 

.26674 

10.330 

9.950 

-.03420 

,14357 

.06906 

-.04222 

-.00405 

.00567 

-.01563 

,12946 

•09263 

1.39464 

10.330 

15 .034 

-.01497 

.30349 

.07260 

-.05819 

-.00159 

.00152 

-.1X1670 

.27427 

.14664 

1 .64274 

10.330 

20.235 

-.02041 

,50123 

.06031 

-.07322 

-.00205 

.00200 

-.01063 

.44252 

.24672 

1.77923 

10.330 

25.254 

-.02951 

.71875 

.06610 

-.09079 

-.00282 

.00295 

-.01375 

.61247 

.36633 

1.56537 

10.330 

30.370 

-.02346 

.96711 

.09559 

-.11559 

-.00226 

.00167 

-.01246 

.78607 

.57142 

1 .37564 

10,330 

35.477 

-.02908 

1.22972 

•10260 

-.14441 

-.00236 

.00170 

-.01345 

.94175 

.79742 

1.18100 


QRADltNT 

.00006 

.01652 

-.00170 

-.00026 

.00008 

-.01X132 

.1X1092 

.01521 

-.00133 

.16665 



OAie 19 

U 


TABUUTCD SOURCE DATA* URC CFHT 101 

(o*-es> 



PACE 32 




OA-85 

CTHHOI NOOEU 52-0 01N49N50 PITCH OOHN 


<RaiSlN> ( 19 

SEP 74 ) 


REFERENCE DATA 







PARAlCTRtC DATA 


SREF = 

e690.0Q00 3Q.FT. XMRP 

- 1076.7000 IN. IdD 




eCTA = 

.000 

W.T.9 - 

150.000 


474.6100 IN. 

tWP 

s .QOCQ IN* YO 




PC-RCS a 

ler.ooo 

ELEVON s 

-20.000 

BREF s 

936.6600 IN. 

2HRP 

400.0000 IN. ^ 




BDTLAP = 

.000 

RUDFLR a 

55.000 

SCAL£ s 

.0100 













RUN NO. 26/ 0 

RH/L « 

1.00 »MOIENT miEftVAL S «S, 

.00/ 5.00 




MACH 

ALPHA 

DETA 

CN 

CA 

CLM 

CBL 


CT 

CL 

CD 

L/D 

10.390 

-10.284 

.00643 

-.24746 

•10531 

-.00263 

•00106 

-•00021 

-.01651 

-.22504 

.14583 

-1.54314 

10.330 

-3.432 

.00993 

-.17218 

.08215 

-.00217 

.00023 

-.00102 

-.01252 

-.16363 

.09809 

-1 .66828 

10.330 

-.245 

.01167 

-.09035 

•06323 

-.00600 

.00025 

-.00116 

-.01160 

-.09008 

.06362 

-1 .41596 

10.330 

5.042 

.01209 

-.01184 

.05067 

.00322 

-.0C«09 

-.00121 

-.01115 

-.01624 

.04943 

-.32860 

10.330 

10.023 

.00966 ' 

.08517 

.04292 

.01227 

-.01X122 

-.00145 

-.01091 

.07640 

.05706 

1.33834 

10.930 

15.239 

.00621 

.21960 

.03791 

.02000 

-.00033 

-.00156 

-.01125 

.20191 

.09430 

2.14114 

10.330 

20.547 

.00619 

.37651 

.03616 

.02860 

-.00183 

-.00185 

-.01145 

.34161 

.16741 

2.04059 

10.330 

25.492 

.00565 

.57360 

.03958 

.03645 

-.00075 

-.00195 

-.01202 

,50072 

.28259 

1.77190 

10.930 

30.675 

.00325 

.77577 

.03643 

.04039 

-.00080 

-.00160 

-.01279 

.64762 

.42883 

1.51020 

10.990 

35.665 

.00233 

1 .00760 

.03592 

,03672 

-.00107 

-.00189 

-.01376 

.79530 

.61971 

1 .28533 


GRADIENT 

.00000 

.001X10 

.00000 

.00000 

.00000 

,00000 

.axxxi 

.CHXXX) 

.00000 

.00000 





OA-89 

CTHTlOl KSOEL 32-0 

01N46N47 FITCH DOUN 


{R9I52N) ( 1^ 5EP 74 ) 


REFFfCNCE DATA 







PARAMETRIC DATA 


KF = 

2690 .OOUQ 6Q.FT. XHRP 

a 1076.7000 IN. NO 



- 

BETA a 

.000 

W.T.6 a 

150.000 

a 

474.8100 IM. 

YMFP 

a .0000 IN. YO 




PC-RC8 a 

311 .000 

ElEVCN = 

15.000 

BFEF . a 

936.6600 IN. 


a 400.0000 IN. Z> 




BDFLAP a 

-14.250 

RUDFLR a 

55.000 

SCAl£ a 

MOO 





N 








RU4 ND. 76/ 0 

FN/L a 

.9a CnOIENT IN1CRVAL s •«, 

»00/ 5.00 




MACH 

ALPHA 

GETA 

CN 

CA 

CLH 

’ CBL 

CVN 

CY 

CL 

CD 

L/D 

10.330 

15.145 

-.0C641 

.25349 

.05292 

-.01^9 

-.00026 

Xoooas 

-.00246 

.23086 

.11731 

1 .96798 

10.330 

20.167 

-.00651 

.43896 

.05955 

-.03125 

-.00040 

-.00095 

-.00334 

.39152 

.20723 

1.88929 

10.330 

25.513 

-.00672 

.66398 

.06775 

-.04736 

-.00059 

-.00093 

-.00466 

.57005 

.34712 

1.64222 

10.330 

50.296 

-.00730 

.88117 

.07442 

-.06508 

-.00069 

-.00089 

-.00540 

.72329 

.50877 

1.42164 

10.330 

35.568 

-.00729 

1.15964 

•08120 

-.08895 

-.00080 

-.00093 

-.00686 

.87979 

.72894 

1.20694 


gradient 

-.00005 

.04344 

.00140 

-.00350 

-.00003 

-.00000 

-.00021 

.03197 

.02991 

-.03903 



